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EIECTKXC LIGHTING FOE SIEGE PURPOSES. 

It is extremely useful for the defenders of besieged places 
to be able at night to illuminate the accesses to the fort, 
since the enemy generally profits by darkness to undertake 
his sapping operations and to effect those movements of 
troops that are necessary to make an assault or attempt a 
surprise. So, from all epochs, the endeavor has been made 
to illuminate the country by throwing projectiles composed 
of materials that are inflammable but of slow combustion. 
Sometimes these projectiles were held aloft by means of a 
parachute with which they were provided, and which un- 
folded itself after a certain length of time; and, sometimes, 
they were allowed simply to drop on the ground. But, in 
the latter case, the assailants among whom they fell naturally 
hastened to extinguish them or to roll them into some ditch. 
This is the reason that the fire bombs employed at the pres- 
ent day by the artillery are provided internally with a 
grenade designed to explode at the moment combustion is 



about ended and to wound or kill soldiers who approach it. 
The imperfections of such a process will be readily under- 
stood. The projectile, being very light, cannot be shot to 
any very great distance, and the light that it emits is quite 
rapidly extinguished after lighting up an extent of ground 
which, at the best, is comparatively small. For this reason, 
an effort has been made for several years past to utilize for 
the purpose the electric light, and to form therewith a pow- 
erful luminous fascicle capable of being directed at will to 
different points in such a way as to sweep the entire surface 
of a sector. Parisians will recall the installation made at 
the Moulin de la Galette of an apparatus of this nature, 
which was illustrated in all the journals of that epoch (win- 
ter of 1870-1871). 

Unfortunately this invention, in all its novelty, did not 
yield very great results, for the illuminating power was in- 
sufficient, the range of the luminous fascicle wastoo limited, 
and the mechanism employed was too cumbersome and 



costly. If these first arrangements had been retained, it 
would have been necessary to adopt a small number of 
stations and to make them permanent. 

In order to make an application of electric lighting for 
the defense of our fortresses (and, as well known, France 
possesses, and is at present constructing, numerous in- 
trenched camps, forts, etc.), it became necessary to effect 
great improvements in the machines employed. The eco- 
nomical aspect of the question had to betaken into considera- 
tion, and there had to be obtained also a sufficient portability 
in the sources of electricity and light to make up for the 
numerical lack of materiel, and to allow of the range of 
illumination being increased by displacements of the ma- 
chine or of the lamp. 

The use of the Gramme machine has permitted the carriage 
for carrying the apparatus to be made considerably lighter. 
In outer forts, and even for the needs of a campaign, a sin- 
gle carriage carries both the generator of electricity and the 




PORTABLE ELECTRIC LIGHTING TOR SIEGE PURPOSES. 



© 1882 SCIENTIFIC AMERICAN, INC 



176 



gtitutiiu %mtxitM. 



[March 25, 1882. 



lamp. The latter is not fastened to the carriage, and can be 
removed by a couple of men and carried to any culminating 
point in the vicinity, while the vehicle remains where it is. 
The projecting apparatus is set up on a folding support 
which opens and closes in the form of a sort of lattice work. 

The engraving^given herewith represents the type adopted 
for the French army, which at present possesses light appara- 
tus of the kind. One of the apparatus was shown at the re- 
cent exhibition of electricity by the Minister of War, and 
another by the house of Sautter & Lemonnier. 

The projector, which was devised by Colonel Mangin of 
the French army, is 40 centimeters in diameter. The 
Gramme machine gives a light equal to 600Carcel burners. 
The apparatus thus arranged permits of the exploration of 
the country to a distance of 2,400 meters, and even of three 
kilometers if the weather is sufficiently clear. 

There was also exhibited at the Palais de l'lndustrie an- 
other type designed for forts of the first category, but on 
the same system. This was experimented with for a long 
time at Mont-Valerien, and it was found that an observer 
standing alongside of the apparaius could see objects located 
at a distance of more than six kilometers, and distinguish de- 
tails of construction at five kilometers. With so great a 
power as this, it is naturally necessary to employ less port- 
able machines than those above mentioned, and the project- 
ing apparatus and the generator of electricity have to be 
carried on separate carriages. 

We shall now briefly point out the peculiarities of these 
two essential parts. 

What constitutes the originality of the Mangin projectors 
is the form of the mirror. It is well known that in order 
to reflect the rays diverging from a lamp into a fascicle of 
parallel rays, it is only necessary to place the lamp in the 
focus of a parabolic mirror. Now the construction of para- 
bolic curves is difficult and expensive, so Col. Mangin con- 
ceived the idea of employing glass cut with two spherical 
surfaces, thus facilitating the labor. These two spheres 
must not be concentric; and calculation permits of finding 
the degree of eccentricity with which the ray, emanating 
from one of the centers, is sufficiently parallel in practice 
(though not geometrically so) witli the diameter which joins 
the two centers to give the fascicle all the power desirable. 
It is easy to verify the fact that the convex surface has a 
greater radius than the internal cavity; or, m other terms, 
that the thickness of the metal in the center is less than at 
the edges. 

A biconvex lens, interposed between the luminous focus 
and the reflector, diminishes the focal distance, and, conse- 
quently, permits of reducing the dimensions of the projec- 
tor. 

Col. Mangin likewise employs a dispense?; the object of 
which is to spread out horizontally the fascicle obtained — 
height being of slight importance. It appears that this 
arrangement has been somewhat criticised, as it diminishes 
the intensity of the light produced. "The projectors being 
movable," say the adversaries of this system, "their field 
may be extended, without any loss of illuminating power, 
by a simple displacement." 

Let us now pass on to the source of electricity. 

The Gramme machine, adopted in France, Russia, and 
Norway, is actuated by a three-cylinder engine on the Broth- 
erhood system. The electro-magnets are flat and very wide, 
and the bobbin has two current collectors. The elements 
may be coupled for tension or quantity by means of a com- 
mutator mounted on the machine, and the changes may be 
effected instantaneously. 

When the electro-magnetic parts of the machine are 
coupled for quantity, it revolves at the rate of 600 revolu- 
tions per minute, with an expenditure of a power of four 
horses, the light produced varying from 1.C00 to 1,200 Car- 
eel burners. When coupled for tension, the machine 
revolves with a velocity of 1,210 revolutions per minute, 
with an expenditure of eight horse power, and gives a light 
e^'iial to 2,000 to 2,500. burners. With such a power, and 
by theuse of projectors 90 centimeters in diameter, ordinary 
writing may be read at a mile distant, as has been shown 
by experiments made at Berlin in 1875. By placing in 
front of the regulator a mirror inclined toward the horizon 
it has been found possible to project on the clouds a lumi- 
nous band which, from a distance, looked like the tail of a 
comet, and on which (as on the screen exposed before a lan- 
tern) exhibited themselves such signals as were made in front 
of the mirror. 

There is thus realized, then, a system of optical telegraphy 
in which the Morse alphabet is emplo3'ed as a means of cor- 
respondence. — Revue Industrielle. 



Verdict of the Coroner's Jury, Jewells' Mills Explo- 
sion, Brooklyn, N. V. 

" We find that Levi J. Stevens came to his death on the 
16th day of February, 1882, by the explosion of two boilers be- 
longing to the Jewell Milling Company. We believe and find 
that the sole responsibility for said explosion rests upon the 
Hartford Boiler Insurance Company; and we hold said 
company responsible for the death of Levi J. Stevens, in 
giving permission to the Milling Company to carry an 
amount of steam which the age of the said boilers did not 
warrant, and which, in the jury's estimation, said boilers 
were unable to carry. We are of the opinion, and recom- 
mend, that boilers be tested in the future by both the ham- 
mer avid hydrostatic test." 




ESTABLISUKD 1845. 



MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 
No. 261 BROA1WAY, NEW YORK. 



O. D. MUNN. 



A E. BEACH. 



TERMS FOR '1'HE SCIENTIFIC AMERICAN. 

One copy, one year postage included S3 —0 

One copy, six months, postage included 160 

Clubs.— One extra copy of The Scientific American will be supplied 
gratis for every club of five subscribers at $3.20 each • additional copies ist 
same proportionate rate. Postage prepaid. 

Remit by postal order Address 

MUNN & CO., 261 Broadway, corner of Warren street. New York. 

Tbe Scientific American Supplement 

is a distinct paper from the scientific American, the SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with Scientific American. Terms of subscription for Supplement, 
$5 00 a year, postage paid, to subscribers . Single copies, 10 cents. Sold by 
all news dealers throughout the country 

Combined Rales —The Scientific American and Supplement 
will be sent for one year postage free, on receipt of seven dollars. Both 
papers to one address or different addresses as desired. 

The safest way to remit is by draft, postal order, or registered letter. 

Address MUNN & CO . 261 Broadway , corner of Warren street. New York. 
Scientific American Export l.dUion. 

The Scientific American Export Edition is a large and splei.-iid peri 
odical, issued once a month Ejich number contains about * ne nundreci 
large quarto pages, profusely illustrated, embracing : (l.tMost ol tho 
piates and pages of the four preceding weekly issues of the scientific 
American, with its splendid engravings and valuabl : information: Ci) 
Commercial, trade, and manufacturing announcements of leading houses 
Terms for Export Edition, $5.00 a year, sent prepaid to any part of the 
world Mngle copies 50 cents. Ijy .Manufacturers and others who desire 
to secure foreign trade may have large, an* bandsomeiv displayed an- 
nouncements Published in this edition at a very moderate cost 

The Scientific American Export Edition has a large guaranteed circu- 
lation in all commercial places throughout the world. Address „\1 UI\.\ & 
CO*. ,361 Br»adway, corner of Warren street. New York. 



NEW FORK, SATURDAY- , MARCH 25, 18S2 



Contents. 



(Illustrated articles are marked with an asterisk.! 

Agriculturatinventions 1*2 

Amendment to patent laws... 176, 181 

Automaton, latest, the 118 

Blindness, optical, to red light.. 182 

Boiler, notes, steam* isl 

Channel tunnel, the 185 



Cninese craze, the. 

Clearing atunnel of smoke.. 

Color changes in sea waters. . 

Copper, purifying. 

Correspondence* 

Cover, show box. new* 



177 
178 
1S5 
177 
184 

182 

Cucumber taste in water* 18 

Decision, sugar t^st, the . 

Decisions relating to patents.. . 

Dog, a, over Niagara alive 

Door hanger, improved* 

Drawings, copying 

Drawings, reproducing, chem. . 
Electrical progress in Vienna... 
Electric lighting fur sieges* . .... 

Engineering inventions 179 

Exploder, magneto-electric* 180 

Fastener, sash, improved* 18'i 

Field mice. French 186 

Footracing, development in 18f> 

Gas. oxygen, manufacture of ... 179 

Gate, improved* 178 

Gauge and level, track. 1 178 

Gold and silver mines, our 1. 180 

Gold, estim. of small traces.. 177 

Grain transfer, new svstcm of... 179 
Grapes, fresh, f«r the table*. ... 183 

Gunnery, new departure in 180 

Hammer handle, curiously-worn* 182 

Hand vise*, new*. 179 

Icebergs lag 

Interoceanic ship railway. Fads' 177 

Inventions, agricultural i?2 

Inventions, engineering 179 

Inventions, miscellaneous 183 

Jewell's mills explosion, verdict. 176 

Lawrence, Herbert 186 

Laws, patent, amendments to.176,181 

Library, curious, a 180 

Lighting, electric, siege purposes*!^ 
Locomotive, smuggling, a 184 



Lumber trade, Northwest 

A 1 agneto-electric exploder* 

Malt, converting pow er of 

Mines of gold and silver, our 

Mississippi, lower, course of 

Notes and Queries. .. 

Oil printing, new method of 

Optical blindness to red light 

•xygen gii s. manufacture of 

Parthenogenesis 

Patent decisions 

Patent laws, arceniment to. .176, 

Postal parcels in France 

Prehistoric races of America ... 

Printing, oil, new method of 

Pump piston, improved" 

Pump rod counter balance 

Races, prehistoric, of America ., 

Racing, foot, development in 

Railway relief fund ... . 

Railway ship, interoceanic. Fads' 

Railway signal, auto., simple 

Railway track, gauge, etc.* 

Red snow ... 

Reproducing drawings, chem . . . ' 

Rose culture .... . 

Sash fastener, improved* ...\ 

Saw frame, improved* 

Sea waters, color change in 

ship railway, interoceanic, Ead»' 

Show box cover, new* 

Siege purposes, elect, light for*. 

Show, red 

Spongilla fluviatiiis* * 

Steam boiler notes* 

Steam boiler explosions* 

Sugar test decision, the 

Telegraph, the, in China 

Track gauge and level* 

Tunnel, Channel, the 

Vise, hand, new* 

Vises, attachment, for new. 

Water, cucumber taste in* 

Waters, sea, color changes in. .. 

Wolves in France 

Work yielded by various subs... 
zincography, improvement in.... 



TABLE OF CONTENTS OF 
THE SCIENTIFIC AMERICAN SUPPLEMENT, 

UNTo. 323, 

For the Week ending March 25, 18S2. 

Price 10 cents. For sale by all newsdealers. 

"*~ *""" PAGE 
1. ENGINEERING AND MECHANICS.-Engines of La France. One 
illustration. Vertical section and elevation of the Three-Cylinder 
Compouud Engines of the Atlantic Mail Steamer La France 5175 

The New steel Steamer Merton Hall. 3 figures. Rigging plan.— 
Upper *eck.— Longitudinal section .5175 

New Gas Lightship. 3 figures. Sectional en* view.— Sectional 
elevation and plan . . 5176 

Equilibrium Safety Valves. 3 figures. Improved equilibrium 
safety valves 5176 

Stowing and Discharging Torpedoes. G figures. Improved me- 
thod of stowing and discharging torpedoes from torpedo boats and 
other vessels 5177 

The Gutzkow Process of Parting Silver and Gold. 1 figure. Re- 
fining for parting bars of su I phuric acid 5178 

On Warming and Ventilating Occupied Buildings. By Arthur 
Morix. An elaborate ;md extremely valuable review of approved 
means and methods of warming and ventilating, by the Director 
of the Conservatory of Arts and Trades, Paris. 13 figures, with 
many details. 5179 

II TECHNOLOGY AND CHEMISTRY.-lodine in Cod Liver Oil. 
By M. Mitchell Bird. Paperread before British Pharmaceuti- 
cal Society, with discussion bymembers.. 5183 

The Testing of Wares for Foreign Substances 5184 

Researches on Albuminoid Substances. By M. Blkxnard ... 5185 
Laboratory Apparatus for the Continuous Preparation of Gases. 

1 figure .. 5185 

Gypsum.— Uses in the arts.— Sub-species — Selenite.— Fibrous gyp- 
sura.— Alabaster.— Compact gypsura— Earthy gypsum.— Anhydrous 

selenite.— Muracite —Granular anhydrous gypsum 5185 

Chlorophyl. By R. Sachsse 5'86 

Indicators for Alkalimetry. By E. G. Hallock. Litmus.— Co- 
chineal.— Coralline — Nitrophenic acid.— Picramic acid.— Phenol- 

phthaleine— Salicylic acid .. 5186 

On the Microscopical Examination of Fiour.— A method by 
which the libers can be readily isolated By Chr. Steenbuch.. . 5186 

Microscopic Photography Applied to Chemistry 1 figure.— Micro- 
photographic apparatus at the Municipal Laboratory of Chemistry, 

Paris 5187 

The Softening of Hardened Rubber Stoppers — 5187 

Determination 01 Tannic Acid. ByM. Lrhmann ... 5187 

Soap and its Manufacture from a Consumer's Point of View 5187 

Rapid Analysis of Opium. By MM. PoRTESand Laxglois 5190 

III. NATURAL HISTORY", ETC.— Notes on Economic Plants — 
Cinchona —Calisaya.— Cocoa plants for eastern colonies.— Cola 
nuts.- Eastern fodder plants —India-rubbers —American and Af- 
rican rubbers.— Bornean caoutchouc— Tea cultivation in India and 

in the United States . 5188 

Mulberry Trees for Silk. Ry Mrs. V. C. Haven.-H<->w to grow 
mulberry bushes —Osage orange.— The feeding of silk worms.— 

Production of cocoons 5189 

Casnurus of the H are —A new source of tape worms 5]89 

IV. ARCHITECTURE, ART, ETC.— Suggestions in Architecture. 

1 illustration —House erected at Holly Park 5182 

Aspha't and its Commercial Value 5182 

Cement Beton and Artificial Stone 5185 

V. MISCELLANEOUS.— Rousse's Secondary Battery 5182 

Dr. W B. Carpenter.— Biographical sketch, with portrait 5183 

Deafness in schools.— Dr, Sexton's inquiries in New York 

' Schools 51S4 

Absorption of Radiant Heat.— London fog 5184 

How Bituminous Coal Poisons the Atmosphere 5184 

The TincaUCrude Borax) Trade of Asia 5190 



PROPOSED AMENDMENTS OF THE PATENT LAWS. 

Elsewhere will be found the text of a bill (H, R. 4,949), 
introduced in the House of Representatives, March 6, by 
Mr. Morgan R. Wise. Most of its features are highly com 
mendable. 

The first clause aims to prevent fraud upon "innocent 
purchasers of patent rights" by making it the duty ot in- 
tending purchasers of such rights to take reasonable precau- 
tions against being cheated; such precautions as any intel- 
ligent business man would be sure to take, or would regard 
himself foolishly careless if he did not take. 

This clause strikes at the root of much of the complaints 
against the patent system. Men who stupidly or with crimi- 
nal intent purchase alleged patent rights without investiga- 
tion should blame themselves and not the Patent Office 
when their ventures prove unprofitable. They have no right 
to pose as innocent victims of the law, or to besiege Con- 
gress for relief from their folly at the cost of honest invent- 
ors and patentees. 

The latter part of the section provides a fine not exceed 
ing $1,000, or imprisonment not exceeding three months, or 
both, for fraud in the selling of patent rights by the use of 
forged or altered patent specifications, claims, or drawings. 

The second section of the bill provides corresponding 
penalties for fraudulent patent sales, wherein the seller pre 
tends to convey rights or privileges which have previously 
been disposed of, wholly or in part, to others. 

Section 3 is designed to facilitate the work of the Patent 
Office, and enable it to comply with the terms of the law 
without antedating or reallowing patents the final fees for 
which are paid at the end of the six months' limit. 

Section 4 makes it possible for the owner of a properly 
assigned patent to obtain a reissue without the signature of 
the inventor, who has ceased to be a party in interest. 

Section 5 makes the life of an American patent absolute, 
and not as now contingent upon the life of any foreign 
patent upon the same matter which the inventor or another 
may have taken out. This is a proper and very desirable 
provision. 

Section 6 contains two provisions, both commendable. 
The first is that a reissued patent shall not cover any ma- 
chine or article the production of which was begun during 
the existence of the original patent, but not subject to it. 
When an inventor omits to claim what he might properly 
have claimed in a patent, it is fair that he be allowed to 
correct the. oversight within a reasonable period; but it is 
not fair to allow him to make the correction the means of 
dispossessing or restraining another in an industry lawfully 
begun. The latter part of the section provides that the 
surrender of a patent for reissue shall not cause any forfeit 
ure of rights which had accrued under the patent previous 
to its surrender. 

Of the forepart of section 7 we cannot speak so favorably. 
It fixes a price for (he Patent Office Gazette to American sub- 
scribers very much lower than its actual cost, and provides 
a higher rate for foreign subscribers. The office would re- 
ceive no benefit from this discrimination, for the simple 
reason that the foreigner would buy through an American 
agent. The purpose of the diminished price is to diffuse me- 
chanical knowledge and encourage invention. The diffusion 
of knowledge is no part of the function of the Patent Office; 
the encouragement of invention is; but the method pre- 
scribed by the Constitution for the carrying on of this 
desirable work does not include the publication at a loss of 
Official Gazettes or any other literature, however valuable or 
useful. 

The proposed reduction in the price of copies of patent 
specifications, claims, drawings, and related matter seems to> 
be entirely reasonable. If incorporated into the patent- 
laws the first section of the bill would create a largely* 
increased demand for such papers, and the prices named 
would appear to be ample to cover cost. 

The sections of the revised statutes which section 8 
would repeal relate chiefly to the extension^ of patents 
granted prior to March 2, 1861 — sections which expire by 
natural limitation this year. 

The provisions of this bill, with the single exception noted, 
are so well calculated to "amend" the patent laws in the 
best sense of the word, that its early passage is much to be 
desired. 

In place of the objectionable portion of section 7, we 
should be glad to see a clause making it the duty of the 
Commissioner of Patents to provide in the Patent Office 
better facilities for an examination of its records. The 
records are intended to he, and to a great extent are, open to 
public • inspection; but in the absence of special provision 
for such work it is practically impossible for an inventor, an 
intending purchaser of patent rights, a manufacturer, a 
student of any department of invention, or other citizen, to 
make an examination of the records of the office that he can 
be sure is complete and thorough. 

What is needed is a room or rooms set apart for the pur- 
pose indicated— a place where the searcher could have 
brought to him for examination copies of every record relat- 
ing to the subject he is investigating; a room provided with 
complete indexes of all the records of the office, in charge 
of attendants able to aid and advise the searcher, as a com- 
petent librarian aids the searcher for special information in 
a great library. 

Something of this nature would be of great public utility, 
and the need of it must increase with time and the rnpidly 
accumulating records of the office The patents in many 
departments are now so numerous that even at the low price 
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fixed for them in the bill in hand, few inventors could 
afford to buy them all, and if they could it would in many 
cases be much more advantageous to search the records on 

the spot. 

< i D» 

THE CHINESE CRAZE. 

The civilized but sadly unenlightened world is just now 
grievously afflicted with crazes, due, let ushope, to the culmi- 
nation of the period of sun spots, and, like the solar disturb- 
ances, likely soon to wane and leave the world sane again. 

One, perhaps the worst, symptom of the malady shows 
itself in malignant attacks by the noble Caucasian upon so- 
called inferior races, because of their unwarranted successes 
in the struggle for wealth and position. In Europe the ter- 
rible Shemite is the victim. The Jew is essentially bad, and 
a peril to Christian civilization, because he is industrious, 
thrifty, prudent in business, and determined to get on in the 
world. He wickedly amasses wealth, crowds himself into 
high places in the professions, in art, in literature, and 
threatens to make himself the political as well as the finan- 
cial master of Europe. So the noble Caucasian cries 
" down with him ! " and, where circumstances favor, pro- 
ceeds to put him down by mobbing him, destroying his pro- 
perty, and outraging his wife and children. 

On this side the Atlantic the anti-Shemitic mania afflicts 
but few; but the anti-Mongolian mania threatens to be gen- 
eral. Already it has raged in Congress to a degree calcu- 
lated to humiliate all. sane Americans now and for years to 
come. The picture which Congressmen draw of the certain 
submergence of Christian civilization in this country by 
swarming hordes of heathen Chinese is so appalling that 
Congress threatens to pass a law to prevent it by stopping 
immigration from that side of the world; thereby adopting 
toward the Chinese the same policy of exclusion which the 
Chinese so long exercised against the "outside barbarians." 
Having compelled China to open her ports and allow Ameri- 
cans to go thither to trade and to upset by missionary opera- 
tions the social and religious order of the empire, the supe- 
rior race now finds itself in the position of the fisherman in 
the Arabian Nights after he had forced the cork of the 
magically sealed bottle and would fain have the genie shut 
himself up again. The case would be pitiful if it did not 
originate in craze and lead to national dishonor. 

The reasons for abusing and excluding the Chinese are 
curiously like those given in Europe for similarly treating 
the Jews. At first it was said that they were poor, and 
filthy, and ignorant; that they were religiously perverse; that 
they were incapable of becoming good citizens; that they 
did not, or would not, or could not " blend " socially and 
vitally with the superior Caucasian. Now their great fault 
is that they will not keep down; that they actually aspire to 
dominate; and that when suffered to compete with their 
superiors, they show a capacity to come to the front that is 
positively alarming. The following from the San Francisco 
Alia illustrates this phase of the subject with curious feli- 
city. Changing "Chinaman" to "Hebrew," it might be 
mistaken for a literal translation of recent French, German, 
or Russian utterances arising from the peculiar though kin- 
dred race mania prevailing in Europe. The Alia says: 

"Wherever a Chinaman gains a foothold there he stays. 
If, for instance, our lumbermen were to adopt that class of 
labor, they would exclude other competition, and finally 
find themselves dependent upon the heathen Chinese. What 
that dependence means, all who have experienced it know. 
It means the supremacy of Chinese over Americans. When 
the Chinaman runs out an American, it is only a question 
of time when the Chinese capitalist shall run out the Ameri- 
can capitalist. His money is cheaper, as the labor of his 
countrymen is cheaper. In every employment they have 
entered the Chinese have mastered their work. They are 
the best imitators in the world. The man who belittles or 
minimizes a Chinaman is a fool. The Chinese are danger- 
ous because they are adepts. In all the arts aud sciences we 
find them rapidly catching up with modern progress. They 
are reaching out everywhere. It was but recently that the 
advent of a Chinese ship created commotion on the Thames. 
It will create more commotion before they are done with it. 
The Chinese go to stay. A few rebuffs do not dishearten 
them. Knowing their capacity to underlive and undersell 
their competitors, they are tenacious in the extreme. They 
don't know any such word as fail. 

"If the Chinese were intellectually inferior to Caucasians 
the danger would be less. But they are not. In commerce 
especially they are the keenest, wisest, and most forehanded 
people in the world. Besides, they live cheaper and can 
afford to undersell us. Merchants of San Francisco, take 
this point into your consideration and digest it. You can- 
not, if you would, evade it. It is a foregone conclusion that 
every trade the Chinese are admitted into they will finally 
control. And when Chinese laborers or operatives have dis- 
placed Americans, it is simply a little while until Chinese 
capitalists give their American compeers ' the grand bounce.' 
They get money cheaper; they live cheaper; how can you 
compete with them ? It can't be done. Our only resource 
lies in exclusion. We do not sow our fields with thistles, 
neither should we permit noxious weeds to overspread our 
commercial garden. 

" Merchants of Han Francisco, you have a great and press- 
ing duty to perform. Your self-preservation demands Chi- 
nese exclusion. See to it that you exclude them in time. 
Else, you shall ultimately find your investments unprofitable, 
your business withering, and your occupation gone. With 
a full knowledge of the probable effects, we sound this note 



of warning to American capitalists. They cannot compete 
with the cheaper capital of China." 

"Bill Nye" was a true prophet; and to be consistent, 
before the craze passes, Congress ought to pass a resolution 
to the following effect: 

"Resolved: America is the home of the Free and the land 
of the Brave. We are the Smartest people in the world. 
Our national doors are opened wide; but all immigrants 
must come under bond that they will not try to compete 
with Us." 



On the Estimation of Small Traces of Gold, 

BY NELSON H. »AUTON. 

It is of considerable interest to geologists, as well as pros- 
pectors, to note the rocks containing mere traces of gold : 
and as they are very abundant even in this State, we often 
meet with them. There is a porous gneiss at Inwood, New 
York City, containing appreciable amounts of gold, sintered 
down from elevations in the north as placer deposits of 
very weak intensity, and become fixed in the rock. This 
origin is clearly shown, as there was a very gentle slope 
through the State, and the amount of gold, probably limited 
to commence with, was thus widely disseminated over this 
incline and there fixed by deposits above it, and camo into 
intimate contact with the rock by infiltrating waters taking 
it into solution and depositing it through the mass. Fis- 
sures and basins occurring in several of the counties in 
northern Central New York intercepted and concentrated 
parts in its downward movement of the richer portion of 
ore, and thus gave in places the rich indications and yields. 
But to return to the subject. 

There have been a number of methods proposed to detect 
the minute quantities of gold occurring in the rocks men- 
tioned above, and in ore tailings, etc.; and having examined 
and tested every method I have known to have been sug- 
gested, I have come to the conclusion that the one noticed 
below yields by far the most satisfactory results if the 
details are well carried out, and is the most practicable in 
the field or in the laboratory. I know of no compound 
which would be formed from natural products by the 
method which would mislead by staining the ash a color at 
all similar to the distinctive purple of finely divided gold. 

Small parts are chipped from all the sides of a mass of 
rock, amounting in all to about a quarter of an ounce. 
This is finely powdered in a steel mortar and well mixed. 
About half of it is placed in a capacious test tube, and then 
partly filled with a solution made by dissolving twenty 
grains of iodine and thirty grains of iodide of potassium in 
about an ounce and a half of water. The mixture thus 
formed is thoroughly agitated by shaking and warming, 
and then, after all particles have subsided, dip a piece of 
pure white filter paper in it, allow it to remain for a mo- 
ment, then let it drain, and dry it over the spirit lamp. It 
is then placed upon a piece of platina foil held in a pincers, 
and this heated to redness over the flame; the paper is 
speedily consumed; and after heating further to burn off 
all carbon, it is allowed to cool, and then examined. If at 
all purple, gold is present in the ore, and the relative 
amount approximately deduced, as much, fair, little, or 
none. This method takes but little time and is very trust- 
worthy. 

New Method of Purifying Copper. 

Successful experiments, described in the December number 
of the Oomptes Rendus, have recently been made by M. J. 
Garnier, at the works of Messrs. Laveissiere etFils, Deville, 
near Rouen, with the purpose of removing arsenic and anti- 
mony 111 the commercial copper. From a theoretical stand- 
point the method now generally employed might be more 
satisfactory. The refining hearth is covered with silica, sup- 
posed to absorb the arsenic and antimony which are oxidized 
during the process, and to make them go into the slag. In 
reality this combination is formed very imperfectly, and an 
amount of two one-thousandth of arsenic is considered suf- 
ficient to impair the quality of the copper. M. Garnier's 
process in some respects resembles the Thomas Gilchrist pro- 
cess. He employs a sole of chalk and tar, over which, for 
each separate operation, he places a false sole of limestone 
and manganese peroxide. With the melting of the copper a 
generation of carbonic acid and oxygen begins from the up- 
per sole, which oxidizes the charge. As soon as the metal is 
sufficiently liquid the lime and manganese protoxide rise and 
dissolve the arsenic acid. By this one operation the amount 
of arsenic, according to M. Garnier, is reduced to one fifth. 
Subsequent fusions with basic fluxes are said almost com- 
pletely to eliminate the arsenic. An analysis of a cement 
copper of Rio Tinto is added. Of 0"8 per cent of arsenic 
only 0'023 could be determined at the end of the third ope- 
ration, the amount of iron contained being at the same time 
all but removed. No mention is made in this analysis of 
antimony. As special advantages of this system M. Garnier 
claims that the roasting of the black copper becomes un- 
necessary, and that the loss of copper, arising from parts of 
the copper combining with the silica of the slag, is 
avoided. 



Improvement in Zincography. 

The following is the ingenious method adopted by Cap- 
tain Biny: A zinc plate, about half a millimeter in thick- 
ness (or more, if desired) is coated with bitumen, and ex- 
posed to the light under a negative plate. After being suffi- 
ciently exposed, it is treated with a solution which removes 
all the bitumeL ihat has not been rendered insoluble by the 
action of light. We have thus an image formed of lines in 



bitumen on a zinc plate. This plate is next brushed over 
with gum, and then rolled up with an inked roller, as if an 
impression in zinco-lithography was to be taken from it. 
No impression, however, is taken ; the only object of inking 
the plate is to better protect the lines, and insulate them 
more perfectly when the plate is coppered. Before copper- 
ing, the plate is dipped in water acidulated with three per 
cent of nitric acid, and it is then well washed in pure water. 
Next it is placed in a bath of the double cyanide of copper 
and potassium, and left there for ten to twenty minutes, 
when copper will be at once deposited on it. It is then 
washed again in water, dried, and placed in a vessel con- 
taining pure benzine; this substance dissolves the fatty ink 
and the bitumen which form the image, and the lines of the 
picture will be seen to appear in zinc on a copper ground. 
After again washing the plate very copiously, it is then im- 
mersed in water acidulated with three per cent of nitric 
acid, in order to produce a slight etching of the surface. In 
this bath it is left for about a minute, keeping the liquid 
agitated, and passing a brush along the lines of the zinc so 
as to clear them. The acid in the bath being highly diluted, 
it acts very feebly on the copper, but on the zinc its action is 
much more energetic, so much so as at the end of a minute 
to produce very marked depressions. When the etching is 
completed, the plate is again washed, and dried at a gentle 
heat. A varnish of six or eight per cent of bitumen dis- 
solved in benzine is then passed over it, and wheo this is 
dry, the plate is transferred to a stone or to a sheet of metal 
which has been coated evenly by means of the roller with a 
layer of fine lithographic ink. The squeegee is then passed 
lightly over the back of the zinc plate, and it will be found 
that all the projections have been blackened by the ink 
wherever they have come into contact with the stone, while 
the lines constituting the drawing are free from ink alto- 
gether. This black layer which covers the bitumenized sur 
face is intended to form a screen against the action of the 
light, and when .the whole plate is now exposed, only the 
direct rays act upon the bitumen of the lines which is not 
protected by the blackened surface. To complete the plate, 
it is now only necessary to lay it on a level table, with the 
prepared surface upwards; it is rubbed over with a metal 
cube, first interposing a piece of blotting paper dipped in 
spirit of turpentine. In this way the whole surface is 
cleaned, and the zinc of the ground alone appears, while the 
lines covered with bitumen have not been touched, and we 
have a plate for which a large number of impressions may 
be taken almost equal to copperplate, although produced 
in a lithographic press. By electro-depositing a layer of 
copper on a sufficiently thick plate of zinc, and then sub- 
mitting it to prolonged etching, lines of considerable depth 
may be obtained; the image may be taken on the copper 
surface either by means of bitumen, or by means of bichro- 
mated gelatine or gum — as in the Gobert process — and we 
have an engraving in copper, the cost of which has been 
much reduced owing to the foundation being of zinc. — Leon 
Vidal, in Photo News. 

< in » 

The Fads Interoceanic Ship Railway. 

The Senate Committee on Commerce reported favorably, 
March 4, a bill to incorporate the Interoceanic Ship Railway 
Company. The bill provides for a guarantee by the United 
States of a dividend of 6 per cent per annum for fifteen 
years on $50,000,000 of the capital stock of this company 
— the total capital stock being $75,000,000 — and stipulates 
that, in return for this assistance, the company shall trans- 
port gratis for ninety-nine years the mails, war vessels, and 
all other property of the United States, and shall transport 
American merchant vessels for one-half the rates charged 
by the company on all other commerce except that of Mex- 
ico. It is further provided that for any advances made by 
our government under its guarantee the company is to give 
its bonds, payable in fifteen years, without interest, which 
bonds, in theeventof their non-payment at maturity, are to 
be receivable for tolls on any American vessel, with ten per 
cent added to their face value. 

The guarantee is to attach to the extent of $5,000,000, 
when ten miles of the ship railway, and the terminal works 
connected therewith, shall have been completed and tested 
in the presence of government engineers, by the safe trans- 
portation of a loaded ship, weighing 2,500 tons, from the 
harbor to the terminus of the said ten mile section andfiack 
again, at an average speed of six miles per hour. 

Another $5,000,000 is to be guaranteed when another ten- 
mile section, with the necessary terminal works, shall have 
been completed and tested in the same manner as the other 
end of' the railway. A commission of engineers, appointed 
by the President of the United States, is then to examine 
the intermediate portion of the route, and report whether or 
not the completion of the ship railway over it is entirely 
practicable at a cost not exceeding $60,000,000. If the com- 
mission reports in the affirmative, the government guaran- 
tee is to attach for the remaining $40,000,000 of the 
$50,000,000 of stock to be guaranteed in accordance with 
the successive completion of the intermediate sections of the 
line. If the commission, however, reports in the negative, 
the bill provides that no further guarantee shall attach until 
a loaded ship, weighing 4,000 tons, shall have been safely 
transported over the entire line from ocean to ocean. 
<<« > »■ ■ 

The Telegraph in China.— To induce the people to 
make themselves familiar with the operation and utiiity of 
the telegraph, the Chinese authorities have shrewdly made 
the use of the new liaes free for the space of one month. 
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NEW RAILWAY TRACK GAUGE AND LEVEL. 

This implement consists of a stock having shoulders 
which rest upon and fit between the rails. An extended 
chamber in the top contains a swinging bar, pivoted at one 
end, and having at the other end a curved rack which is 
engaged by a pinion on a spindle extending through the 
stock. The swinging bar contains an ordinal 1 }' level, and is 
graduated on its curved end so as to indicate the amount of 
difference in the horizontal planes of the inner and outer 
rails of a curve. "When a curve of short radius is to be 
made, the distance between the rails is slightly increased. 
The required increased length of the stock is secured by 
pushing out the sliding bar in one end of the stock. 

In using the instrument the stock is laid transversely 
between the rails, its shoulders fitting upon the rails. When 
the track is in a straight direction the level in the bar will 
level it. When the track is to be curved, the degree of cur- 
vature having been first determined upon by the direction or 
curve of the road, the object then is to de- 
termine the difference in the horizontal planes 
of the two rails — that is, how much one must 
be raised above the other. It is a matter of 
calculation that when a curve of certain de- 
gree is made, one rail should be raised above 
the other a certain distance. The scale of 
degrees and the scale of inches upon the 
swinging bur are made to so correspond that 
when a certain degree appears above the edge 
of the stock when the bar is raised, a certain 
inch line will also appear, and that line is the 
exact distance the rail must be raised when a 
curve of this degree is to be made in the 
track. 

This invention was lately patented by Mr. 
Charles F. Bergh, of Alma, Cal. 



system of electric lighting in Vienna. The Place of St. 
Stephen and the neighboring streets were lighted with four- 
teen lamps, with such excellent results that preparations are 
making for the electric illumination of the famous Ring- 
strasse, the finest avenue in the city if not in Europe. One 
hundred and thirty Brush lights will be required. The light 
will also be introduced into public and private buildings. 

m 1 » 1 m 

The Converting Power of Malt, 
Now that brewers are learning to use raw grain in combi- 
nation with malt, it becomes of considerable importance to 
be able to determine and compare the converting or diasta- 
tic powers of different samples of malt. The value of a 
malt may depend to a considerable extent on this property, 
for without it mucb of the starch in the raw grain will 
remain unacted upon. The converting agent in malt, usu- 
ally called diastase, is a nitrogenous substance, but as it is 
accompanied by several other inert nitrogenous substances, 



Clearing a Tunnel of Smoke, 
Good report is given of the great fan lately 
constructed for the ventilation of the railroad 
tunnel between the St. Louis bridge and the 
Union Depot. It is said that the tunnel can 
be cleared of the smoke of the heaviest freight train in three 
minutes; and that when no trains are passing the air is as 
fresh and clear as that outside. 




\ Postal Parcels In France. 

Since May 1, 1881, as the'result of a convention between 
the French Minister of Posts and Telegraphs and the admin- 
istrations of the various railways in France, parcels not ex- 
ceeding 3 kilogrammes (6J^ pouuds) in weight, and subject 
to certain limits of dimensions, are conveyed between any 
two points of French territory for 60 centimes (6d.), if called 
for at the station, and for 85 centimes (8}^d.) if delivered. 
These rates include the duty of 10 centimes (Id.) levied by 

the government. 

^ i p , «. . 

IMPROVED GATE. 

The engraving shows an improvement in gates, more par- 
ticularly applicable to farm gates or other large gates. The 
gate is formed of horizontal and vertical bars in the usual 
way. A crane or bracket, consisting of a vertical pivoted 
post, a horizontal bar, and a diagonal brace 
form the support and pivot of the gate. On the 
pivoted post, and on the free end of the hori- 
zontal bar, there are rollers that turn between 
vertical guides and support a movable hori- 
zontal bar, having at its ends rollers turning 
between vertical guides. The upper rail of 
the gate moves on these last-mentioned roll- 
ers, and the movable horizontal bar moves 
upon the rollers carried by the crane. 

A button on the vertical pivoted post en- 
gages one of the lower rails of the gate and 
prevents the gate from swinging out of place. 
By turning this button the gate may be swung 
out of the vertical position and lifted off 
from its roller support, and its second rail 
may be allowed to rest upon the upper set of 
rollers. The button will then be placed in 
position to confine the lower rail, and there 
will be sufficient space below the gate to per- 
mit the smaller animals to pass through while 
retaining the larger animals. Two cleats 
nailed to the latch post form a groove for 
receiving the end of the gate when closed. 

This improved gate slides easily, swings 
readily, and is simple and durable. 

Further information may be obtained by ad- 
dressingMr. W. A. Preston,Fort Branch, Ind. 

— *-*-* 

Electrical Progress in Vienna. 

An exhibition of electricity and its various 
Uses, after the plan of the late Paris Exhibition, will be held 
in Vienna during the coming summer, under the manage- 
ment of Count Wilczek and Baron Victor Erlanger. It 
will be held in the central building of the International 
Exhibition of 1873. 

The Telephone Exchange, opened in Vienna in December 
last, is said to be doing well. By the middle of February 
there were three hundred subscribers, and connections were 
being made with two hundred more. The charge is 100 
florins, or about |40, a year. 

A very successful trial Las just been made of the Brush 



BERGH'S RAILWAY TRACK GAUGE AND LEVEL 



the determination of the nitrogen in the malt gives us no 
exact idea of its converting power. The proper plan to 
adopt is to cause some of the malt to act upon an excess of 
starch, and then to determine the amount of sugar formed. 
A small quantity of the malt to be tested having been 
crushed is added to a very large excess of starch, previously 
made into a paste with warm water; the amount of starch 
must be in excess of what it is possible for the malt to con- 
vert; the mixture is then kept for about two hours at the 
temperature most favorable to the conversion of the starch, 
the liquid is then filtered so as to separate the starch remain- 
ing unconverted, and in the clear solution the maltose is 
determined by Fehling's solution. In this way, by making 
comparative experiments with different malts, their various 
converting powers may be determined with some degree of 
precision. — Brewers' Guardian. 



The Latest Automaton. 

A recent news letter from Vienna says . Two months ago 
an automaton called King-Fu was exhibited in Vienna for 
the first time, and caused a great commotion. The auto- 
maton, as also the stool upon which it was seated, were too 
small to admit of the possibility of any person being con- 
cealed in them. Besides, the stool was of glass, and dis- 
closed most complicated machinery, consisting of wheels of 
all kinds and dimensions, and springs and chains. The ma- 
chine was wound up at the beginning of each performance, 
and was then able to answer any question in arithmetic put 
to it by the spectators. The exhibitor, Herr Rosen, was 
offered money by members of the aristocracy to disclose his 
secret, but he refused point-blank. When the whole town 
had gone to see King Fu, the court's curiosity was roused, 
and the Emperor had M. Rosen called to perform one even- 
ing before himself, the Empress, and little Princess Valerie. 
The automaton solved all the problems put to it, and, when 
the performance was over, the Empress said 
to Rosen: "Now you will not mind telling 
us the secret of your King Fu?" But Rosen 
did mind. The next day he quarreled with 
his servant, who, being dismis.-ed, betrayed 
his former master, and he told a dreadful 
story of a young man wlio was concealed within 
King-Fu, and who suffered horrible agonies 
during each performance. The police inter- 
vened, and found that there certainly was a 
boy (Rosen's own nephew) inside King-Fu, 
but that he was, all things considered, pretty 
comfortable, and certainly suffered no agony. 
The papers got wind of the affair, and Rosen 
announced his departure from Vienna. But 
justice, in the shape of the police, stopped 
him, and actually put him in prison on the 
charge that he had cheated the public out of 
20,000 florins. After five days' detention M. 
Rosen was liberated, there being no real 
charge against him. The public, although 
duped, was entirely on M. Rosen's side. 
Those who believed that a machine, once 
wound up, could answer multitudinous questions must have 
believed in a miracle; and those who did not believe it must 
of course have tacitly acknowledged that they were being 
deceived in some manner. When M. Rosen complained of 
having spent a week in prison, he was answered that he cer- 
tainly deserved some punishment for having cheated the 
" very highest court in Europe" into believing — what? He 
packed KingFu up, and left Vienna with his 20,000 florins, 
his nephew, and his automaton. 



New Attachment for Vises. 

A useful attachment to vises, by which a great amount of 
work that is usually done with files, etc., can be easily and 




PRESTON'S IMPROVED GATE. 

quickly accomplished, has been recently patented by E. E. 
Schermerhorn, of New York city. It consists of a milling 
tool or rotary cutter mounted on a suitable arbor carried 
by adjustable arms, by which the cutter can be placed in 
position to work in any direction. When attached to the 
bench-vise and operated by hand it may be traversed over 
any piece of work that can be held in the vise, being pro- 
vided with a suitable feed motion for that purpose, thereby 
effecting a great saving in labor and files. It is also an 
efficient drilling machine, and very useful for cutting off 
metal bars, rods, etc. 



A Dog Goes Over Niagara Falls Alive. 

A large dog lately survived the passage over Niagara 
Falls and through the rapids to the whirlpool. He was first 
noticed while he was within the influence of the upper 
rapids. As he whirled rapidly down over the falls no one 
imagined but that that was the last of him. Shortly after- 
ward, however, he was discovered in the gorge below the 
falls vainly endeavoring to clamber up upon some of the 
debris from the remains of the great ice bridge which recent- 
ly covered the water at this point, but which had nearly all 
gone down the river. The news spread rapid- 
ly through the village, and a large crowd 
gathered on the shore. Strenuous efforts 
Were made to get the struggling animal on 
shore, for an animal which had gone safely 
over the falls would be a prize worth having, 
but without success. Finally the dog suc- 
ceeded in getting upon a large cake of ice 
and floated off upon it down toward Suspen- 
sion Bridge and the terrible whirlpool rapids. 
Information of the dog's coming was tele- 
phoned to Suspension Bridge village, and a 
large crowd collected on the bridge to watch 
for the coming wonder. In due time the 
poor fellow appeared upon his ice cake, howl- 
ing dismally the while, as if he appreciated 
the terrors of his situation. An express train 
crossing the bridge at the time stopped in 
order to let the passengers witness the un- 
usual spectacle. Round and round whirled 
the cake, in a dizzy way, and louder and 
more prolonged grew the howls of the poor 
dog. As the influence of the whirlpool rapids 
began to be felt, the cake increased in speed, 
whirled suddenly into the air, broke in two, 
and the dog disappeared from view. No one 
thought that he could possibly survive the 
wild rush through the rapids. When, there- 
fore, word was received that the dog was in 
the whirlpool, still living, and once more strug- 
gling vainly to swim to land, it was received, 
however, with marked incredulity. This story was sub- 
stantiated by several trustworthy witnesses. It seems incre- 
dible that an animal could go through the upper rapids, over 
the falls, througli the gorge, through the whirlpool rapids, 
and into the whirlpool itself, a distance of several miles, 
and still be alive. The poor animal perished in the whirlpool. 



Rose Cttltttbe. — The Kezanlik Valley, in Roumania, is 
entirely given up to the cultivation of roses. The essence 
is sold wholesale in Paris from £30 to £40 per pound, while 
it is retailed at £100 or more per pound. 
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NEW HAND VISE 
The engraving shows a vise having jaws which are mov- 
able toward or from each other by means of a differential 
screw provided with threads of unequal pitch, ths jaws being 
guided in their movement by a bar fixed to one of the jaws 
and movable in a stock and the shank of the opposite jaw. 
By this arrangement the opening between the jaws is always 
in a central position. By removing the vise from the handle 
it may be used in a lathe as a chuck for holding drills and 
other small articles, each jaw being traversed by a V-shaped 



will be run into the house on a track twenty-three feet above 
the ground; and then with elevator shovels the grain will 
be unloaded into hopper scales holding a car load each, thus 
accurately ascertaining the weight of each car load. The 
grain will then be spouted into an Eastern car standing on 
the track below. The grain will be inspected at the yards, 
and the loaded Eastern cars made up into trains and started 
Eastward. The transfer thus made is quick and cheap, and 
the weighing accurate. The new house is expected to have 
the capacity of transferring five hnndred car loads per day. 




BUTLER'S IMPROVED HAND VISE. 

groove for receiving a drill or other tool, or for holding a 
pin to be filed. 

This invention was recently patented by Mr. C. L. Butler, 
of Greenfield, Mass. 



IMPROVED PUMP PISTON. 

The engraving shows a new pump piston recently patent- 
ed by Mr. Godfrey Miller, of Anita, Iowa. The body of 
the piston is a tubular casting having a flange, A, formed on 
its upper end and a collar corresponding in size to the flange 
screwed on its lower end. Between the screw collar and 
the flange there is a packing, B, ring of rubber or other elastic 
packing material, which is held in place by the collar and 
flange, and may becompressed endwise and expanded later- 
ally by screwing up the collar. ' 

A circular valve, C, of rubber is placed on the top of the 
piston head, and is apertured centrally so that it may move 
freely up and down on the piston rod. A washer rests on 
the valve and is pressed downward by a spiral spring sur- 
rounding the piston rod. The lower end of the piston rod 

screws into a crossbai 
in the body of the pis- 
ton. In some cases 
the material of the 
valve is extended up- 
ward and formed into 
a spring which holds 
the valve to its seat. 



ENGINEERING INVENTIONS. 

Mr. William G. Mills, of Merced, Cal., has patented an 
improved car-coupling, which consists of a draw-head hav- 
ing pivoted within it diagonally, on vertical pins, two op- 
posite spring-actuated jaws for holding the coupling-pin. 
The rounded ends of said jaws are held in contact with each 
other centrally in the draw-head, and their outward extend- 
ing ends are pivoted to the opposite ends of a knuckle-bar 
that is set horizontally and transversely across the top of the 
draw-head, and serves to lock the jaws in position. 

Mr. Robert H. Dowling, of Newark, Ohio, has patented an 
improved car-coupling having a draw-head provided with a 
segmental aperture extending from top to bottom, and 
adapted to receive a segmental coupling-pin attached to an 
arm swinging on a pintle in the center of the circle of the 
segmental aperture, which arm is provided with top and 
bottom extensions. A guide-frame provided with elongated 
side loops and crank handles is loosely mounted on the ends 
of the transverse pintle, and is used to raise and guide the 
link. 

A new feed-water heater and purifier, patented by Mr. 
Charles H. Shields, of May wood, 111., consists of a drum 
into which the feed-water is forced by pump or injector, 
which drum is connected with one end of the boiler by a 
check-valved pipe, through which steam and water pass 
from boiler to drum to heat the feed-water and cause a 
deposit of the sediment in the drum, and is connected with 
the other end of the boiler by a valved pipe through which 
the heated feed-water from the drum enters the boiler. 

Mr. William O. Crocker, of Turner's Palls, Mass., has 
patented an improvement in turbine water-wheels, the ob- 
ject of which is to increase the capacity, speed, and effi- 
ciency of turbine water-wheels of the kind that receive the 
water on the outer side through perpendicular chutes, and 
discharge the water in a downward direction below the 
chutes. The wheel is constructed with a bell-shaped body 
having its largest diameter upward and its concaved surface 
outward, the buckets, and the bell-shaped band having its 
smaller diameter upward and its convexed surface inward, 
and having its smallest diameter equal to or a little greater 
than the largest diameter of the wheel-body. The wheel 
has other novel points which render it very efficient. 

Mr. Henry Wells, of Glenwood, Iowa, has patented an im- 
proved car-coupling which consists of a flaring-mouthed 
curved faced draw-bar having a slotted triangular block or 
catch fixed centrally on its bottom within its mouth to assist 
in guiding and holding the coupling-link. Springs secured 
in the roof of the mouth assist in inclining and holding the 
coupling link down and in engagement with the rear of 
the block or catch. 





MILLER'S PUMP PISTON. 

This piston is easily expanded to compensate for wear, and is 
readily kept tight without undue friction. Any amount of 
pressure may be sustained by the piston without affecting 
the packing or increasing the friction. Both valve and pis- 
ton are constructed so that they will remain tight and 
retain the water in the pump barrel. The addition of the 
spring to assist in closing the valve insures the retention of 
the greatest possible amount of water above the piston. 

This piston is applicable to pumps of every description, 
but it is especially desirable for deep wells. 



New System of Grain Transfer at Chicago. 
The Chicago and Western Indiana Railroad Company are 
developing at the South Englewood Suburb of Chicago a 
new plan for transferring grain from the Western to the 
Eastern roads. An immense transfer house, one thousand 
feet long, is to be built. The loaded cars from the West 



manufacture of Oxygen Gas. 

The industrial manufacture of oxygen has engaged much 
thought, while the uses, on a large scale, of that agent have 
not been very exactly determined. At Passy there 
are now works for producing the gas according to an 
improved method of MM. Brin freres, who attach the 
highest value to oxygen as an industrial 
agent, and indicate various applications of it. 
The process is the well-known one in which 
caustic baryta absorbs oxygen from the air, 
and gives it up under heat. By a special way 
of preparing the baryta, however (described 
in Annates Industrielles), they render it highly 
retentive of its absorbent power, obviating 
the necessity of frequent renewal. After 
four hundred operations there was (on micro- 
scopical examination) no appreciable change. 
The baryta is placed, at Passy, in metallic 
retorts connected, in groups of fifteen, in two 
furnaces heated with gaseous fuel. A loco- 
motive engine drives Root blowers, which 
force air into the retorts; after peroxidation 
the oxygen is liberated by heat, and pumped 
into the gasometer through an apparatus 
which removes traces of carbonic acid. As it is found that 
the peroxidation takes place better with moist than with dry 
air, the air is passed through a saturator on its way to the 
retorts. Por production of 5,000 cubic meters of oxygen a 
day in Paris, it is estimated (from the data at Passy) that 
the cost per cubic meter would be from 0'13 to 0'15 francj 
according as coal or coke was used for fuel. The price of 
100 kilogr. of baryta prepared by the new method is about 
250 francs. 



Pump Rod Counterbalance. 

The Union shaft, on the Comstock, lately received a 
pump bob weighing 16 tons. It will carry, when in place, 
30 tons as a counterbalance to the pump rod. The com- 
bined weight of the balance in the seven bobs at the Union 
shaft is 210 tons. The weight of the pump rod and water 
set in motion by every stroke of the engine is something 



over 400 tons, run at a speed of from 3 to 10 strokes per 

minute. Pour hundred tons per stroke, 2,800 tons per min 

ute, 168,000 per hour, and 4,033,000 tons every twenty-four 

hours, is the weight moved by the pumping engine at the 

Union shaft. 

* ( «>*■ 

NOVEL DOOR HANGER. 

The engraving shows an improved roller hanger for barn 
doors and other heavy doors, gates, etc. The roller of the 




IDE'S DOOR HANGER. 

hanger has a flange beveled on both sides, which runs in tlie 
slot of the rail or track, and is capable of adapting itself to 
various positions while rolling on the track, without cramp- 
ing or binding. The roller is pivoted in the usual way on a 
hanger attached to the bam door, and the outer rail upon 
which it runs is made slightly convex on its upper surface to 
permit the tread of the wheel to readily adjust itself to a 
good bearing. The outer rail is adjustable out and in, so 
that should the wooden bars forming the track become 
warped or sprung the track may be readily adjusted. 

This form of door hanging insures the smooth running of 
the door, and is not liable to break should the door become 
loose at the bottom. 

This useful improvement was recently patented by Mr. 
Samuel Ide, of Medina, N. Y. 



« hi » 



NEW SAW FRAME. 
We give an engraving of an improved saw frame for 
holding an ordinary buck-saw. The frame or bow is made 
of gas pipe, and the saw is clamped at each end by beveled 
clamping bars, two at each end of the saw, one of the bars 
having a pm projecting from its inner surface which passes 
through a hole in the saw and into a hole in the opposite 
bar, as shown in Pig. 2. These beveled clamping bars are 
inserted in the triangular eyes of bolts whose shanks extend 
through the bows or frame and are provided with wing nuts 




BENNETT'S SAW FRAME, 
which, when turned one way or the other, will tighten or 
loosen the saw. 

By means of this device the saw is clamped securely at 
each end, so that it cannot twist or get out of place, and it 
is easily removed whenever necessary. 

The frame is light, strong, and durable, and capable of 
being made inexpensively. It is the invention of Mr. 
Charles H. Bennett, of Blossburg, Pa., who may be ad- 
dressed for further information. 



Possible Shifting of the Course of the Lower 
Mississippi. 

Por some time a portion of the waters of the Mississippi 
River have escaped into. the Atchafalaya River, a few miles 
below the mouth of the Red River. At a recent session of 
the House Committee on the Improvement of the Missis- 
sippi River, Capt. John B. Eads laid great stress upon the 
importance of closing this undesirable outlet, and predicted 
that if it were not closed the whole volume of the Missis- 
sippi would take that route to the sea. 
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ON A NEW TOKM OF MAGNETO-ELECTRIC EXPIODEE. 

BT MARCEL DETKBZ, 

The different models of magnetic exploders that have been 
invented during the last thirty years present the inconve- 
nience of being of considerable weight and size and of giv 
ing very small sparks. On seeking to arrange an apparatus 
of such a nature for the purpose of inflaming gaseous mix- 
tures in gas engines, I have reached results that are much 
superior to those given by the models already known, both 
as regards weight and the intensity of the spark obtained. 
A few very simple theoretical considerations led me to think 
that if, instead of utilizing, as done up to the present time, 
the current directly produced on the bobbins of an electro- 
magnet when the latter is suddenly withdrawn from its 
close contact with a magnet, the current thus produced 
should be sent into the conducting wire of a Ruhmkorff coil 
— the induced wire being employed to produce the spark — 
the results would be better. Such a modification of the 
mode of operation of the apparatus carries with it certain 
others in its construction and in the relative sizes of the 
parts composing it. As the current which traverses the 
inducting wire of the bobbin must have a pretty 
great intensity, the wire wound on the electro-mag- 
net of the exploder must be coarse; and, besides, 
the breaking of the inducting current produced by 
withdrawing the electro-magnet must take place 
when such current (which leaves zero to return 
thither in a very short space of time) passes through 
its maximum intensity. It was on seeking to satis- 
fy this last-mentioned condition that I was led to 
invent the new interrupter for induction coils that 
I have described on a previous occasion. Finally, 
I discovered that the electro-magnets employed in 
the ordinary exploders contained too great a quan- 
tity of iron, and that it would be of interest to make 
them much smaller. These preliminaries stated, I 
shall now pass on to a description of the two 
models that I have had constructed in order to 
apply the principles that I have just enunciated, 
first possesses a magnet weighing 1'9 kilogrammes, and the 
second a magnet weighing about 8 kilogrammes. 

In the first of these models, shown in Fig. 1, the arma- 
ture of soft iron, B, is connected with a rectangular frame 
movable around the point, D. It is formed of a piece of 
soft iron plate bent at its extremities at B, in such a way as 
to fit very accurately against the magnet, A, whose poles 
have been dressed in a polishing machine. This armature is 
surrounded by a coarse wire (nearly 2 millimeters in dia- 
meter) connected by electric wires to the terminals of the 
apparatus, which are themselves put in communication with 
a Ruhmkorff coil of small size.* 

When it is desired to use the apparatus, a sharp blow is 
given to the small plate, E, and the screw of the interrupter 
of the induction coil is acted upon until the spark assumes 
a satisfactory aspect. With the small model there may be 
easily obtained a very hot spark of 3 millimeters in 
length, or a very brilliant one, destitute of an aureola, 
whose length may reach under favorable conditions at least 
7 millimeters. 

When the spring of the interrupter is given a feeble ten- 
sion, two sparks may be obtained — the first at the moment 
of withdrawing, and the second when the armature is freely 
abandoned to the attraction of the pen- 
cil of magnetic rays. This latter may 
likewise be rendered very hot if its 
length be limited to about two milli- 
meters. These two sparks develop a 
heat sufficiently great to set fire to a 
match moistened with naphtha, which 
is something that the sparks of the 
Holtz machine are incapable of doing, 
even when several hundred of them are 
directed against the moistened point. 

Fig. 2 represents a more power- 
ful model of a slightly different ar- 
rangement. The armature, A, is 
formed of a piece of soft iron plate 6 
millimeters thick and 100 millimeters 
long, surrounded with a coarse wire, 
forming a bobbin, B. The whole is 
firmly joined to a brass frame mov- 
able around a horizontal axis which is 
in a line with the axis of the magnet, 
C D. The latter is provided at each 
extremity with two pieces of soft plate 
iron which are beveled off at the point 
at which the armature, A, rests against 

them. There are, then, always two of these pieces in 
close contact with A, and two others which are not, 
when the apparatus is at rest. If a smart blow be given 
the handle, F, so as to drive it, for example, from left 
to right, the magnetization of the plate, A, will not only 
be suddenly diminished, but even reversed, since it imme- 
diately abuts against the polar pieces of contrary name to 
those that it touched before the withdrawal. With this 
arrangement, then, more energetic effects ought to be ob- 
tained than with the preceding. Nevertheless, the appara- 
tus that I have had constructed, although having an 8 kilo- 
gramme magnet, has not given effects that were proportion- 
ally as energetic as those afforded by the small model. I 

* This size is the one that gives sparks of from 8 to 10 millimeters in 
length. 



have not been able to cause it t o produce sparks exceeding 10 
millimeters, whatever was the size of the Ruhmkorff coil 
employed. — La Lumiere Etsctrique. 



A New Departure ill Gunnery. 

London papers state that the Superintendent of the Royal 
Gun Factories has adopted a new plan of increasing the 
initial velocity of projectiles. Having found by trial the 
description of slow-burning powder best adapted to his 
requirements, he has designed a contrivance- for retaining the 
projectile in the chamber of the gun until the powder is suf- 
ficiently fired to set up a pressure of about two tons per 
square inch upon the base of the shot, which then starts at 
a bound, the speed of which is accelerated by the pursuit of 
the powder gases until it leaves the muzzle. The retention 
of the shot is accomplished by a ring of metal fixed around 
it near the base, and so regulated as to size that it will, when 
placed in the breach, be a trifle larger than the bore through 
which it has to pass. According to the resistance which it 
affords will be the period of retention. It has been demon 
strated by experiments with fired gunpowder that in a very 




NEW MAGNETIC EXPLODES. 

strong vessel the powder may be ignited and converted into 
gas, but yet held under subjection for an unlimited time. 
The retention ring is made of such strength that it will sur- 
render at a given pressure, and the requisite conditions for 
the attainment of maximum volocities thus appear to have 
been realized. With the 104 inch gun a 462 pound shot has 
been fired at a muzzle velocity of 2,275 feet per second, the 
equivalent of which in energy is 16,500 foot tons, but as the 
powder charge was somewhat in excess of the service allow- 
ance it is fair to reduce this velocity by 100 feet. It will 
even then be far in advance of the speed attained under 
former conditions. The improvement has had a stronger il- 
lustration in a competitive trial between the two experimental 
45 ton guns — that of Elswick manufacture, with tue air- 
spaced chamber, and that of Woolwich, with the retention 
ring. 

The former, with 350 pounds of powder (rather above 
its service charge), discharged a 700 pound projectile at a 
velocity of 1,900 feet per second; the latter, crammed with 
400 pounds of powder and the same shot, recorded a speed 
of 2,120 feet. These figures represent in energy respectively 
17,500 and 20,800 tons per foot, and the advantage in an 
attack upon armor plates may be assumed in the same pro- 
portion. 
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NEW MAGNETIC EXPLODER. 

This improvement in gunnery, it is said, hascreated great 
satisfaction in the government departments, and great things 
are expected from it. 

■ « n i » 

A colored janitor, of Philadelphia, named Joseph W. H. 
Cathcart, has a curious library, which may eventually prove 
useful to historians. For twenty-five years he has assidu- 
ously collected in scrapbooks whatever especially struck his 
fancy in the newspaper press, until now he hasone hundred 
large volumes, which he regards with affectionate pride. 
Three of these are devoted to " China and Japan." "Inci- 
dents in the Life of Jefferson Davis" fill two volumes; 
"The Freedmen's Bureau" and "Slavery " claim each five 
volumes. One of the most interesting collections is " Poetry 
of the Rebellion," which contains about a thousand war 
songs. 



On. Mines or Gold and Silver. 

The following information with respect to our mines of 
precious metals is furnished by a special bulletin of the Cen 
sus Bureau : California still holds the first place in produc 
tion of gold. The vast deposits of auriferous gravel con 
tinue to yield largely, though their final exhaustion, in view 
of the enormous hydraulic operations now going on, must 
be expected at no distant day. The State furnishes 71 '47 
per cent of the total product of placer mines, and 51 '38 per 
cent of the product of deep mines. The discoveries in the 
Bodie district added greatly to the deep mine product. The 
amount of silver produced is comparatively small. The 
gold production is $108.30 per square mile. 

The decrease of the yield of the Comstock lode has caused 
a considerable decline in the product of Nevada. In 1876 
the Comstock yielded $18,002,908 in gold and $20,570,078 in 
silver, but in the census year the yield of the entire Com- 
stock district and outlying veins was only $6,922,330 for 
both gold and silver. The placer yield of Nevada is insig 
niticant. No important gravel deposits having suitable water 
supply are known to exist. 

The yield in Utah is from a comparatively few 
rich claims, and varies but little from year to year 
The placer yield was only $20,000. More than half 
the ore is milled, although the Territory's mining is 
generally regarded as dependent upon smelting 
works. 

The development of the Tombstone district has 
given a marked impulse to mining to Arizona. The 
placer yield is only $30,000. 

Since 1876 the yield in Idaho has depended largely 

upon the old placer mines of Boise basin. The panic 

of 1876, in San Francisco, seriously affected the 

Owhyee mines, which had contributed heavily to 

the annual output. The proportion of placer to 

deep mine gold in Idaho is as 60 to 40. The census 

examination was made too early to include the 

developments in the Wood River country and the 

Yankee Fork region. Mr. King predicted, when he wrote 

the census report, that the output of Idaho would be 

doubled in two years. 

Mining is overshadowed in Oregon by other industries. 
Nearly all the deep mine gold in the State is taken from the 
quartz veins of Baker county. 

Gold quartz mining is conducted on a small scale in Yaki- 
ma county, Washington Territory, and the Upper Columbia 
placers furnish more than one half of the Territory's placer 
yield. 

Alaska contains many gold bearing districts, but the yield 
has been small. In the census year $5,951 in placer gold 
was sent to the San Francisco Mint. 

Colorado had suddenly risen to the first rank as a pro- 
ducer of the precious metals, although as a producer of gold 
the State was fourth in the census year. Including lead and 
copper, the product was $22,750,000. The placer yield in 
that year was small. 

The Black Hills mines furnish Dakota's yield. The placer 
product was about $50,000. 

Two-thirds of the deep mine product of Montana is milled. 
The gravel deposits are valuable, and it is estimated that 
the placer yield is $1,162,906 

The mines of New Mexico, in 1880, were awaiting the 
extension of railroads. Many of these 
mines were difficult and even danger 
ous of access The Census Bureau's 
work there was affected by the assassi 
nation of Col. Charles Potter, the ex 
pert in charge of the Territory. 

There is rich placer ground in New 

Mexico, but for want of water but 

little gold has been obtained from it. 

In Wyoming tlie actual production 

was confined to Sweetwater county. 

The average fineness of placer gold 
in the United States is 876. Of the 
ore mined in the census year, 91 '39 per 
cent in tonnage was treated at the re- 
duction works, and 8'61 percent was 
left on the dumps. The average re- 
sult of the working treatment, as 
compared with assay value, was 81 86 
per cent of the gold contents, 79 '68 
per cent of the silver, and 80'40 per 
cent in all. The highest average yield 
was from the Arizona ores — $7.01 
gold, and $86.24 silver, per ton. Of 
the total gold product of the country, 
64 per cent came from deep mines, and 36 per cent from 
hydraulic, placer, drift, and river mines. 
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Hallway Relief Fund. 

The Lehigh Valley Railroad has a relief fund from which 
employes draw when disabled. Each employe who desires 
contributes one day's work, if not getting more than $2 a 
day, and the company doubles the amount so raised. When 
the amount is exhausted a call is issued, and thus the fund 
is kept up. During the year ended November 30, 1881, 
$24,994.58 was raised, and $22,596 65 expended, leaving a 
balance on hand of $2,403.93. Three calls were made dur- 
ing the year, the number contributing to the last one being 
997. The system has proved very satisfactory, and has pro- 
duced excellent results. 
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A New and Important Amendment tothe Patent Laws. 

[H. R. 4949. In the House of Bepresentatives. March 6, 1882 Bead 
twice, referred to the Committee on Patents, and ordered to be printed.] 

Mr. Morgan R. Wise introduced the following bill: " A 
Bill to amend the patent laws. " 

Be it enacted by the Senate and House of Representatives of 
the United States of A merica in Congress assembled: That to 
prevent the perpetration of fraud upon innocent purchasers 
of patent rights granted by the United States, it shall be the 
duty of all persons, before making the purchase of any such 
rights, or alleged rights, to require the patentee, or any per- 
son offering the right for sale, to procure and exhibit for the 
examination of the intended purchaser, or any person whom 
he may select, the original patent, or a copy of the specifi- 
cation and claim or claims, together with the drawings 
where they form a part of the specification and patent, each 
issued by the United States Patent Office, wherein is fully 
described in the specification, and in the claim or claims of 
which is particularly pointed out, just what was allowed, 
granted, and included in such patent, and no more; and if 
any person shall exhibit or use as a means for effecting any 
such sale any such specification, claim or claims, or draw- 
ing purporting or represented to have been issued by the 
United States Patent Office, and which was not issued from 
and by authority of said office, or shall so exhibitor use any 
patent or copy of a specification, claim, or drawing issued 
by said office, but which has afterwards been changed or 
altered in language or drawing with evident intent to there- 
by deceive, shall, upon conviction thereof, be deemed guilty 
of false pretense or forgery, according to the nature of the 
offense, and shall be liable to a fine of not exceeding one 
thousand dollars, or to imprisonment not exceeding three 
years, or both, at the discretion of the court. 

Sec. 2. That whoever sells or conveys any interest in any 
patent right, or grants any license thereunder, knowing that 
said interest or privilege so purporting to be granted or con- 
veyed has been previously conveyed, in whole or in part, to 
others, without informing the grantee or grantees of the 
existence and true nature of such incumbrance or prior 
right, so far as he has actual knowledge thereof, before re- 
ceiving any payment therefor, by note or otherwise, shall, 
upon conviction thereof, be punished by imprisonment not 
exceeding three years, or by fine not exceeding one thou- 
sand dollars, or both, at the discretion of the court. 

Sec. 3. That section forty-eight hundred and eighty-five 
of the Revised Statutes of the United States be amended so 
as to read as follows: 

' Every patent shall bear date as of a day not later than 
seven mouths after the time at which it was allowed and 
notice thereof was sent to the applicant or his agent; and if 
the final fee is not paid within six months after the date of 
such notice of allowance, the patent shall be forfeited and 
withheld." 

Sec. 4. That section forty-eight hundred and ninety-five 
of the Revised Statutes of the United States be amended so 
as to read as follows: 

"Patents may be granted and issued to the assignee of 
the inventor or discoverer, and they may be reissued to the 
owner or owners of the entire interest in the patent; but the 
assignment must first be entered of record in the Patent 
Office. And in all eases of a<2 application by an assignee 
for the issue of an original patent, the specification shall be 
signed and sworn to by the inventor or discoverer, if living; 
and in all cases of an application by an assignee for a reissue 
of any patent, the application may be made and the cor- 
rected specification sworn to and signed by the inventor or 
by the owner or owners or legal representatives of the entire 
interest." 

Sec. 5. That the last sentence in section forty-eight hun- 
dred and eighty-seven of the Revised Statutes of the United 
States, being in the following words: "But every patent 
granted for an invention which has been previously patented 
in a foreign country shall be so limited as to expire at the 
same time with the foreign patent, or, if there be more than 
one, at the same time with the one having the shortest term, 
and in no case shall it be in force more than seventeen years, 
shall be, and is hereby, repealed. 

Sec. 6. That no machine or other article made prior to 
the surrender of a patent, and the issue thereupon of a new 
patent, which, or the use of which, did not infringe such 
surrendered patent, shall be held to he an infringement of 
any of the claims of the reissued patent, which claims were 
not in the original patent at the time when such machine or 
other article was made. All rights of action accruing to 
the patentee, his executors, administrators, or assigns, for 
profits and damages on account of any infringement of a 
patent prior to its surrender for a reissue, shall remain un- 
affected by such surrender, and no suit shall be barred or 
abated by such surrender; and all suits at law or in equity 
may be maintained for the recovery of such damages or oro- 
fits in the same manner as if said surrendered patent had mot- 
been surrendered ; Provided, That nothing contained in this 
section shall apply to letters patent reissued prior to the pas- 
sage of this act. 

Sec 7. That for the diffusion of mechanical knowledge 
and the encouragement of invention, the Commissioner of 
Patents is hereby authorized to furnish the weekly Official 
Gazette of the Patent Office, in the form and including the 
subjects now published therein, to subscribers within the 
United States at two dollars per annum, and to subscribers 
in foreign countries at a price not less than the estimated 
cost, price thereof; and the price of uncertified printed copies 
of specifications of patents, including the printed drawings 



thereof, shall be ten cents each for any number less than 
twenty copies, or five cents each for twenty or more copies 
of the same or of different patents ordered at the same time; 
and for uncertified manuscript copies of contents of patent- 
files, or of any other records, the reasonable cost of making 
the same; and the price for certified copies shall be the same 
as for uncertified copies, with the addition of twenty-five 
cents for the certificate and seal; and all such copies of 
patents, or any other records in the possession of the Patent 
Office, when certified by the Commissioner, Assistant Com- 
missioner, or Acting Commissioner of Patents as being cor- 
rect and authentic copies of the originals in said office, shall 
be evidence in all cases wherein the originals could be evi- 
dence: and any person making application and paying the 
fees aforesaid therefor shall have certified copies thereof. 

Sec. 8. That all acts and parts of acts in conflict with the 
provisions of this act are hereby repealed ; and the five sec- 
tions from section forty-nine hundred and twenty-four to 
section forty-nine hundred and twenty-eight, both inclusive, 
of the Revised Statutes of the United States are hereby re- 
pealed. 

»<■>«■ 

STEAM BOILER NOTES. 
A letter from a practical boiler maker, in another column, 
commendatory of the verdict of the Scientific American 
on the Dayton, O., boiler explosion, contains much sensible 
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practical matter. The letter was accompanied by a sample 
of boiler iron cut from a three-eighths inch plate that had 
been worked in the boiler shop, but as it was brittle enough 
to crack and give a sign which was detected by the work- 
man while undergoing the operation of fitting it for its 
place in a steam boiler, it was very properly condemned. 
The doited lines in sketches 1 and 3 indicate its location in 
the plate. 




The plate having been through the punching and roll 
bending processes, it was found, as is often the case, that 
the end was flatf or a distance equal to half that between the 
summits of the lower bending roils, see b, Fig. 2, page 184 
of Mr. Parker's letter. 

The plate was undergoing the hand process of forming 
the curvature at the end probably by means of sledges in 
the hands of the workmen, as shown in sketch 3. This 



plate to bear the strains of bending in this violent manner. 
Some iron, having a ductile "skin," might, if more gently 
dealt with, be able to endure hammer bending and give no 
sign upon its surface, though seriously injured in its in- 
terior. 

It is plain, however, that iron that will not endure gently 
bending to a slight curve without injury after being 
punched, is totally unfit for boiler construction, though it 
might stand a tensile strain of fifty thousand pounds per 
square inch in a testing machine, which always gives a steady 
and slowly increasing pull in a direction parallel to its plane 
surfaces. 

The piece of iron represented by sketch 5 was sawn from 
the ruptured edge of the plate that first gave way and 
caused the explosion of the Dayton boiler. The crack that 
is spoken of as being older than the date of the explosion 
was at the "calking edge" of a double riveted longitudinal 
seam, and this crack formed one of the boundaries of this 
sample. It was situated just over the line from the end of 
the plate. It has been digested in the bath for some time. 

It will be observed that the better portion of the plate at 
the two surfaces has been less wasted than the poorer, prob- 
ably not so snugly piled, and therefore more porous interior, 
about a third of the thickness. Perhaps the inferior middle 
portion has also been rendered more open by the hinge 
bending that it suffered while in the boiler, and by blows of 
the hammer in setting the curve by hand. 

The Sugar Test Decision. 

The long controversy with regard to the right of the 
Treasury Department to apply other than color tests in 
determining the grade of imported sugars, has at last been 
decided by the United States Supreme Court,, and decided 
iii favor of the position taken by the importers. 

The opinion of the court describes the question at issue to 
be whether the dutiable quality of sugars is to be decided 
by their actual color graded by the Dutch standard, or by 
their saccharine strength as ascertained by chemical tests. 
" The defendant in error maintains tbe former, the plaintiff 
in errQr the latter. The test prescribed by the statute is the 
Dutch standard of color. If Congress desired the applica- 
tion of the chemical test, why did not Congress say so ? 
Color was the standard which Congress, with the light 
which it had, saw fit to adopt. If it be found by experi- 
ence that that standard is a fallacious one can the Execu- 
tive Department supply the defects of legislation 1 Con- 
gress alone has authority to levy duties. Its will alone is 
to be sought. It appears very clear from the evidence that 
the Dutch standard is a color standard only. As applied to 
the sugars of the Island of Java brought to the mother 
country it was undoubtedly a very fair standard of the 
quality of sugar. With new processes of manufacture, 
however, and withthe present perfection of the refining pro- 
cess, color has become a matter of little consequence, pro- 
vided the sugars contain abundance of saccharine matter. 
The color standard has come to be a very precarious one. 
Still, if the»government chooses to adhere to it, it is bound 
by it. If Congress, as it has done, adopt the color standard, 
it is not for the customs department to adopt a different one. 
When Congress chooses to do this it will be time enough 
for the Custom House to follow." 

Justices Matthews and Harlan dissent from the opinion of 
the majority of the Court, on the ground that a color im- 
parted to sugar artificially either during the process of 
manufacture o"r after its completion — a color which it 
would not contract by means of any of the processes neces- 
sary merely to the production of sugar — is not its natural 
color and not the real and true color of the Dutch standard. 





work is often done with the plate standing up on its edge, 
and many boiler makers use the face of the sledge instead 
of the "pane;" but the marks on the interior of this sample 
indicate that a "set" having an acute rounded angle, or else 
the above described method, was employed upon this sample. 
While this process is going on it is usually under the direc- 
tion of a foreman or competent journeyman, who from time 
to time applies the template, sketch 4, which is a truly cut 
segment of the desired circle. He also indicates by touch- 
ing the plate with the end of his template or a stick where 
he wishes the next blow to fall. 

It will doubtless occur to some practical readers that this 
method not only produces imperfect results, but that it is 
severe on the iron, particularly when heavy blows are struck 
with the " pane " of a sledge hammer. This is true, because 
the plate having been punched is less able than a whole 



Red Snow, 

At a recent meeting of the San Francisco Microscopical 
Society, Dr. Harkness presented a bottle of " red snow," 
which he gathered last June on the Wasatch Mountains. 
The red snow was found on the north side of a spur which 
irose about 10,000 feet above the sea level. When fresh, the 
| snow has the appearance of being drenched with blood, as 
j though some large animal had been killed. The "red 
! snow " is caused by the presence of a one- celled plant called 
IProtocoecus nivalis, which reproduces itself by subdivision; 
i that is, the cell divides itself into several new cells. This is 
done with great rapidity, and a few cells lodged in the 
' snow, under favorable conditions, soon will give it the 
appearance called "red snow." It was remarked that the 
j phenomenon of red snow had been observed from the 
i earliest times, as Aristotle has a passage which is thought 
to refer to it. The suhject was, however, lost sight of until 
brought up by the investigations of Sanssure, who found it 
on the Alps in 1760. He made chemical tests which showed 
him that the red color was due to the presence of vegetable 
matter, which he supposed might be the pollen of some 
plant. In 1819, an Arctic expedition under Captain Ross 
brought some specimens from the cliffs around Baffin's Bay, 
and they were examined by eminent botanists, some of 
whom mistook the nature of the plant, and there was long 
discussion as to its proper classification, some holding it to 
be a fungus, some a.lichen; but it was finally set at rest as 
one of the unicellular algee. It is of interest also that some 
of the early examiners pronounced the color due to animal- 
cules, but this was disproved. Dr. Harkness said that dur- 
ing his last visit to England he saw the original bottle of 
specimens brought from the Arctic more than sixty years 
before, and in which the protococcus could still be seen with 
the microscope. 
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New Method of OH Printing. 

Bogaerts, of Herzogenbusch, has invented a new method 
of printing in oil colors, which is said to furnish a very close 
imitation of oil painting, far surpassing what was possible 
by means of chromo-lithography. It may be applied to 
painter's canvas, wood, or metal. The following descrip- 
tion of his method is given in New Discoveries and Inven- 
tions : 

The first thing to be done is to make a facsimile of the 
painting that is to be copied, in which the outline of each 
simple color is accurately reproduced. This copy is then trans- 
ferred to a plate of zinc, which is cut up into as manypieces 
as the picture contains different colors, in such a way that 
each piece represents all the parts which in the original are of 
one color. Separate electrotypes are made from each piece, 
and from these the proper colors are printed in correspondi ng 
order upon prepared paper. (So far the process is similar to 
printing chromos.) At the end of this operation, when all 
the colors have been printed on the paper, the picture re- 
sembles an ordinary chromo-lithograph, and like that it is 
perfectly flat and smooth; the brush marks and roughness 
of surface noticed in oil paintings are wanting. In order to 
imitate this part, too, the original painting iscovered with a 
solution of gelatine, in which are impressed with great ac- 
curacy the elevations and depressions of the paiuting. From 
this plastic copy of the surface another impression is taken 
in gutta percha, India-rubber, or other elastic substance, 
which will stretch so that it can be made larger or smaller, 
according as the copy is enlarged or reduced. This elastic 
impression is used for preparing a copper stereotype, with 
which a negative or depressed copy can be made in a suitable 
plate. This last plate, of course, will have depressions 
wherever the painting had elevations or raised spots, and 
these depressions are filledup with pigment of thesamecolor 
as the raised portions of the original. The plate thus pre : 
pared is put in a press and the printed chromo laid on it, and 
then pressure and heat are applied to cause pigments in the 
depressions to unite with those already on the paper. The 
picture is now finished all but varnishing. To carry out the 
resemblance to oil painting it is afterward transferred from 
the prepared paper to canvas, wood, or metal. P.. N. 



IMPROVED SASH FASTENER. 

The annexed engraving represents a novel sash fastener, 
recently patented by Mr. J. V. Risk, of Point Pleasant, 
W. Va. The invention consists of a bolt provided with a 
friction plate at the outer end and guided by a strap, and 
slotted to receive a screw which guides its inner end, and 
at the same time forms the pivot for the cam whose slot 
receives a pin projecting from the back of the bolt. The 
device is secured to the lower rail of the sash in such a posi- 
tion as to admit of pressing the friction plate at the end of 
the boit firmly against the stop or side of the window 
frame. 

By turning the slotted cam in one direction, the bolt is 
thrown outward against the frame with sufficient pressure 
to hold the sash in any desired position. By turning it in 
the opposite direction the bolt is withdrawn and the sash is 
free to move up or down. ." 




RISE'S SASH FASTENER. 

The friction plate at the end of the bolt not only holds 
the sash so. that it will not move up or down, but it also 
prevents the window from rattling. 

The smaller view in the engraving is a horizontal section 
showing the relation of the various parts. 

« i ti» 

The Northwest Lumber Trade. 

The Secretary of the Chicago Lumbermen's Exchange re- 
ported to the annual meeting, March 6, that the past year 
wasone of the most successful ever experienced in the North- 
west. The receipts of lumber were nearly 2,000,000,000 
feet; shingles, 866,000,000; and lath, 104,000,000; while the 



coarse forest grades by lake aggregate 2,846,000 posts, 
4,200,000 ties, and a large quantity of miscellaneous stuff. 



A CURIOUSLY WORN HAMMER HANDLE. 

The worn hammer handle shown in the engraving is notice- 
able as an example of rapid as well as curious abrasion of a 
hard substance by the human hand. 

The hammer was used by Michael Collins, of this city, 
in welding the ends of iron tubes in steam radiators. The 
cutting of the handle, which is of hickory, was probably 




A CURIOUSLY WORN HAMMER HANDLE. 

done by the fine scale struck off from the iron and caught 
by the tough skin of the striker's hand. The hammer is 
held loosely in striking, and every blow is attended by a 
slight motion of the handle under a varying gripe. The con- 
stant attrition causes the muscles of the palm and fingers to 
bed themselves, so to speak, in the tough wood, with an im- 
pression as perfectly reproducing the inner surface of the 
hand as would be obtained by squeezing a roll of putty. 
The oval handle is one inch in its shortest diameter, and 
where it is worn deepest by the thumb and forefinger only 
three sixteenths of an inch of wood remains. We are in- 
formed that a handle is worn in this way in the short space 
of three months. 



AGRICULTURAL INVENTIONS. 

Mr. Norman Mereness, of Seward, N. Y., has patented an 
improved seed planter and drill. This machine embodies 
novel combinations which insure accuracy iu planting and 
drilling seeds, and the proper distribution of fertilizers. 

Mr. William Mustart, of Jacksonville, Fla., has patented 
a fruit-picker and tree-trimmer, adapted to the picking of 
oranges, apples, peaches, or other fruits without damage to 
the trees, and it may be readily adjusted to act as a tree 
pruner or trimmer. 

Mr. James M. Diffendafer, of Green Center, Ind., has 
patented an improved hay-rack, having a longitudinal base 
frame carrying two detachable inclined side frames com- 
posed of a series of posts provided at, the lower ends with 
tenons fitting in mortises in the cross bars of the base-frame, 
the posts being united by longitudinal rails fitting in recesses 
in the inner sides of the posts, and held therein by a strip 
pivoted to the inner side of the posts. 

Mr. Josiah L. Hughes, of Cleveland, Tenn., has patented 
a cotton chopper constructed with a carriage, gear-wheels 
connected with the rotary axle of the carriage, two shafts 
connected by a universal joint, radial arms being attached to 
the rear shaft and carrying the chopping knives. The 
machine has plows provided with colters for barring off the 
rows. 

A novel aid binder attachment for harvesters has been 
patented by Mr. Mason Hedrick, of Oakland City, Ind. The 
object of this invention is to furnish an attachment for har- 
vesters by the aid of which one man can bind grain as fast 
as a harvester can cut it. The improvement consists in 
adapting the driving mechanism of a harvester to compress 
the gavel. 

An improvement in treadles has been patented by Mr. 



Thomas A. Parkinson, of York, Neb. This is a compound 
treadle used by simulation of walking, and adapted for driv- 
ing corn shellers, printing presses, grindstones, and other 
machines. By means of this device a constant pressure is 
applied to the crank shaft, and, the whole weight and 
strength of the operator being utilized, the power is much 
greater thau that obtained by the ordinary treadle. 

■*'«>♦■ . 

Work Yielded by Various Substances. 
In a recent lecture at the Crystal Palace, London, Prof. 
Sylvanus Thompson explained the theoretic work obtained 
by the consumption of one ounce of various substances as 
follows: 

1 oz. of hydrogen gives 2,925,000 foot pounds. 

1 " "coal " 695,000 " 

1 " "zinc " 118,000 " " 

1 " "gunpowder " 100,000 " " 

1 " "copper " 69,000 " " 

■»!»,«, 

Optical Blindness to Red Light. 
A curious effect of bright white light upon the vision is 
recorded in a recent number of the Journal de Physique by 
MM. J. Mace de Lepinay and W. Nicati. After passing 
some hours in a snow field brilliantly lighted up by sun- 
shine, it was observed that at least eight hours afterwards 
all gaslights, candles, and artificial lamps appeared to be 
strongly colored green. In other words, the red rays of 
such lights were not perceived. The reason of this was 
supposed to be the fatigue of the retina for red, which par- 
tial effect lasts longer than a similar weariness of other col- 
ors. The truth of this supposition may be proved in a very 
simple manner by obtaining three colored glasses — red, 
green, and blue — of such relative depth of color that they 
could be seen through with about equal visual effect with a 
given power of light. An observer furnished with these 
glasses is then to place himself at a convenient distance be- 
fore one of the sight-testing placards commonly used by 
oculists, and consisting of a white ground printed with 
black characters of various sizes. If the room is now 
almost darkened, the blue glasswill still permit the observer 
to distinguish the medium sized characters on the placard, 
while through the red screen not even the white sheet itself 
is perceptible. After a time, however — the same degree of 
semi-darkness being continued — the visual acuteness through 
the red glass is increased so that the larger characters on the 
placard may be -discerned. The visual perception through 
the blue glass remains as at first. It is therefore clear that 
color blindness, of a temporary nature, to the red rays, is 
more persistent than in respect of the blue rays. Hence 
may be assigned to physiological reasons the well known 
fact that a prolonged or even temporary exposure of the eye 
to the electric light renders it for some considerable time 
afterward incapable of fully estimating the illuminating 
power of a gas flame, which is so much richer in red rays. 

— — •* i » > »■ ■ — ■ 

NEW SHOW-BOX COVER. 
It is said that "goods neatly kept are half sold," and 
experience proves the adage true. The incursions of insects 
and idlers, the entrance of dust and moisture, seriously 
interfere with the profits of the retail dealer of many kinds 
of goods. Many contrivances have been tried to remedy 
these annoyances, but for one reason or another they have 
generally proved failures. 




LANGLES' SHOW-BOX COVER. 

We give herewith an engraving of a simple and efficient 
device for covering boxes of goods so as to protect them 
thoroughly while exposing their contents to view. This 
device consists of a case capable of fitting the goods box, 
and having a glass cover hinged to it and provided with a 
support that will hold it at any desired angle. 

When the cover is raised it will stay where it is left until 
the holder is pressed upward by the finger as shewn in the 
engraving. 

This invention has been patented by Mr Justin J. 
Langles, corner Common and Tchoupitoulas street, New 
Orleans, La. 
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Copying Drawings. 

Tilhet's method of copying drawings in any desired color 
is thus described in the Polyteehnisches Notizblatl : 

The paper on which the copy is to appear is first dipped 
in a bath consisting of 30 parts of white soap, 30 parts of 
alum, 40 parts of English glue, 10 parts of albumen, 2 parts 
of glacial acetic acid, 10 parts of alcohol of 60°, and 500 parts 
of water. It is afterward put into a second bath, which con- 
tains ,50 parts of burnt umber ground in alcohol, 20 parts of 
lampblack, 10 parts of English glue, and 10 parts of bichro- 
maie of potash in 500 parts of water. They are now sensi- 
tive to light, and must, therefore, be preserved in the dark. 
In preparing paper to make the positive print another bath 
is made just like the first one, except that lampblack is sub- 
stituted for the burnt umber. To obtain colored positives 
the black is replaced by some red, blue, or other pigment. 

In making the copy the drawing to be copied is put in a 
photographic printing frame, and the negative paper laid on 
it, and then exposed in the usual manner. In clear weather 
an illumination of two minutes will suffice. After the ex- 
posure the negative is put in water to develop it, and the 
drawing will appear in white on a dark ground; in other 
words, it is a negative or reversed picture. The paper is 
then dried and a positive made from it by placing in on the 
glass (if a printing frame, and laying the positive paper upon 
it and exposing as before. After placing the frame in the 
sun for two minutes the positive is taken out and put in 
water. The black dissolves off without the necessity of 
moving it back and forth. 

-» i » > » — 

FRESH GRAPES FOR THE TABLE. 
Our engraving is an actual representation of a vine grown 
by Herr Sage, gardener of Lord Brownlow. It was carried 
in October of last year to the Exposition at South Kensing- 
ton, where it received the highest medal from the committee 
on fruit. A yet more beautiful and regular vine was carried 
to the Exposition at Ealing Park, by William Cole, in 1873. 
In both of these cases the vine was propagated according to 
the system of Mr. William Thompson, who has published 
a work called "The Practical Treatise on the Grapevine." 

We can recommend l.he growing of fruit vines in pots to 
gardeners and amateurs, as being easily accomplished,, and 
the nature of the vine is such that more satisfactory results 
may be obtained in a shorter time than from the propagation 
of fruit-trees in pots. By this means of cultivation fruit may 
be obtained from the rare southern vines. Nothing can be 
more beautiful than a natural centerpiece of this kind; it 
would be an ornament even for a royal table. England has 
set the example in this method of vine growing. 

The cultivation of the vines designed for pot culture may 
be carried on for one or two years in baskets in the open 
ground. By this means the roots may be properly held to- 
gether, and transferring the plants to pots may be success- 
fully accomplished. This should be done in March, before 
the buds begin to start. With warmer weather a rich com- 
post earth should be used, which, mixed with a small quan- 
tity of cow bair from a tannery, forms an excellent 
manure. The pot should be covered with moss, so 
that it will not dry up, and it is to be buried in the 
earth so that it may remain uniformly moist, the 
ground being sprinkled from time to time. When 
the strong table varieties of grapes are used for pot 
culture the vines must not be too much pruned. It 
is better to prune the plants in the autumn rather 
than in the spring, because then the sap will not 
escape, and the vines in baskets or pots may be 
protected from frost, so that there will be no loss 
of buds. 

Among the varieties of grapes which are best 
adapted to pot culture the ordinary blue Trollinger, 
called in England the " Franconia Valley," stands 
at the head. Close to this comes the Pmriser 
gutedel, also the Ghasselas fontainebleau, which is a 
free bearer, having a beautiful large gold-colored 
grape, and is universally esteemed. 

In 1879 the establishment of Van Houtte, in 
Ghent, in order to assist amateurs in the pot cul- 
ture of vines, announced for sale (at from 5 to 8 
francs) twenty different kinds of vines. They were 
placed in large pots, after the English method of 
culture, and were very strong plants, from which 
fruit might be expected. Among the varieties were 
the long clustered and very sweet Black Prince and 
the Black Alicante, which is worthy of recommend- 
ation. The last is a vine of strong growth, has 
broad, large clusters of grapes, nearly black, which 
will keep for a longtime and neither decay nor 
shrivel up. 

The novelties are somewhaUinore expensive. The 
Muscat Derom has large golden berries in beautiful 
clusters, with the delicious taste of the Fronlignan. 
Mr. Pearson introduced an English novelty in 1876, 
a very large grape, of a greenish golden color, which will 
keep for a long time. 

Robert's Oros Ottillavme is also an English variety of 1877, 
with enormous clusters of very large black grapes. The 
Alnwick Seedling is a novelty of 1878, with broad clusters 
of oval black berries, which keep well and are of the best 
quality. Finally, the Muscat Charles Alberdienst is a nov- 
elty which cannot be surpassed, has a very large blackberry, 
which has a very pleasant perfumed taste, and bears very 
freely. It is one of the best and most beautiful of existing 
grapes. — lllwtrirte Garten-Zeitung. 



SPONGILLA FLUVIATILIS.-THE CAUSE OF CUCUMBER 
TASTE IN WATER. 

Last fall note was made of the fact that the offensive cucum- 
ber odor and flavor of certain portions of the water supply of 
Boston had been traced by Professor Ira Remseti to a fresh- 
water sponge in one of the reservoirs. A full report of Pro- 
fessor Remsen's investigations has now been received in the 




SPONGILLA FLUVIATILIS. 

report of the Boston Water Committee. [City Document 
143, 1881.] 

As the cucumber disorder in public water supplies has 
caused much public discomfort and disquiet in Boston 
before, and also in several other cities, and, in the absence 
of proper precautions, is liable to be repeated, the discovery 
made by Prof. Remsen is of great importance. Our Croton 
water was affected much the same way two years ago; and 
several other cities have suffered from it, among them Hart- 
ford, Conn., in 1871; New Haven, Conn., in 1864-65 and 
1872; Norwich, Conn., for several years in succession ; Jack- 
sonville, 111.; Holyoke, Mass. ; Lynn, Mass.; St. Paul, Minn.; 



be fragments of a fresh water sponge. A specimen was 
then submitted to Professor Hyatt, of the Boston Society of 
Natural History, who confirmed the judgment of Prof. Far- 
low. This sponge (Spongilla Vluviatilis), Prof. Hyatt says, is 
common in fresh water ponds, and in some places is very 
abundant. It has the cucumber odor while living, and 
the odor is intensified by decay. Masses of the sponge 
easily decompose, and are found part living and part dead. 

Professor Remsen says in his report; "These masses [of 
sponge] growing upon the bottom easily become disinte- 
grated, and undergo decomposition; and both the growing 
masses and the disintegrated parts must contribute to the 
taste of the water, though naturally the principal effect is 
due to decomposition. As this decomposition takes place 
the more readily the nearer the masses approach the surface 
of the water, the water near the surface has a stronger taste 
than that near the bottom." He adds, " I believe the pre- 
sence of this sponge in Farm Pond furnishes a satisfactory 
explanation of every fact which has been observed in con- 
nection with the present condition of the water,'' and ex- 
pressed the belief that the sponge would be found growing 
in the pond if the water were drawn off. The prediction 
was confirmed, large quantities being discovered on rocks 
at the bottom of the pond. 

The cactus-like appearance of the growing sponge is 
shown in the accompanying engraving, one third natural 
size. The living sponge is green. It turns brown in decay. 
It possesses remarkable power of propagation, but seems to 
exhaust itself after a time, leaving the water in which it 
grew comparatively fret* from it, perhaps for years. 








GRAPEVINE GROWN BY HERR SAGE.. 

Keene, N.H. ; Albany, N. Y. ; York, Pa.; Baltimore, Md., 
and others. 

When the Baltimore water was similarly affected, in the 
winter of 1880-81, Professor Remsen searched in vain for 
the cause, in view of which fact, and the repeated failure of 
careful investigators to solve the mystery in other places, he 
attacked the problem in Boston in no very hopeful spirit. 
With great patience and skill, however, the source of the 
contamination was traced to a body of water called Farm 
Pond, and, in that, to certain organized masses, which Pro- 
fessor W. G. Farlow, of Harvard College, pronounced to 



MISCELLANEOUS INVENTIONS. 

Mr. Charles T. Christmas, of Lake Beulah, Miss., has 
patented an efficient and cheaply-constructed device by 
which the wires used for fences may be stretched in making 
the fence and held in place while being spiked to the posts. 
By the same implement the wire may be cut when desired. 
A new apparatus for raising and lowering boats has been 
patented by Mr. Reginald H. Earle, of St. Johns, New- 
foundland. This improved apparatus consists of a swinging 
frame and gravity cradle for carrying the boat bodily, and 
these are combined with davits in such manner that either 
can be used independently. 

A novel packing fastener for furniture has been patented 
by Mr. Marion E. McMaster, of Shelbyville, Mo. The de- 
vice consists of a plate formed with two or more points or 
barbs and two or more holes. In use the barbs are driven 
into the ends of the bars or pieces of furniture, and the fast- 
ener is further secured by nails passing through the holes. 

A cigarette holder, made collapsible in order that it may 
retain its contents in good condition at all times, and also 
made waterproof to exclude dampness and perspiration, has 
been patented by Mr. Gabriel Rodriguez, of Matanzas, 
Cuba. 
Mr. James Newby, of Paterson, N. J., has patented an im- 
proved device for stopping the rotation of the spin- 
dles of quilling-frames in case the silk thread that is 
being wound from the reel upon the bobbin breaks. 
This device consists of a lever held out of contact 
with a stop by the thread. When the thread breaks 
the lever drops and stops the spindle. 

Mr. John Newkirk, of New York city, has 
patented a deflector for cuspidors, whereby the cus- 
pidor may be entirely closed to prevent the escape 
of odors and the contents of the cuspidor deflected 
to the sides, entirely out of view. 

Mr. Galen A. Peirce, of East Freetown, Mass., 
has patented an implement or tool for lasting the 
shanks of boots and shoes, adapted for rapid and 
easy application, and to be used in various ways or 
positions according to the position of the workman. 
The device is made so that the leverage will be con- 
tinuous for drawing the upper to anyextent desired 
at each grasp or hold upon the upper. 

Messrs. Philip H. Sprague and Tobias A. Sprague, 
of Cornell, 111., have patented an improved valve or 
plunger for pumps which is adjustable or expansi- 
ble to take up the wear. The invention consists 
principally in the bucket or valve cup, formed of a 
single piece of vulcanized rubber, in combination 
with a metal cup placed inside the rubber cup, with 
a removable washer placed between the bottom of 
the metal cup and the bottom of the rubber cup. 

Mr. George Van Dyke, of Skaneateles, N. Y., 
has patented an improved combined bag holder and 
truck. The truck is provided with handles at its 
upper end, and at its lower end are two wheels and 
a platform, which forms the nose of the truck and 
supports it in an upright position, and also serves 
for the bottom of the bag to rest upon. The back 
of the truck is provided with a slot in which works 
a sliding block to which is attached a hopper and a bag-hold- 
ing device. 

An improvement in fishing rods, patented by Mr. Henry 
Pilchard, of Brooklyn,.. N. Y., consists in combining an 
elastic tube, cop, and thread with a wooden core. The rod 
section consists of a central core of wood and an outer tube 
of India-rubber or similar material, covering the lower end 
of the section. The covering will extend a suitable distance 
upon the wood, according to the style of rod, and is retained 
by a metal cap at the outer end, and a winding of thread 
around the wood at the inner end of the tube. 
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Steam Boiler Explosions. 

To the Editor of the Scientific American : 

Sir: In your issue of December 17, 1881, there occurs 
the following: 

"The owners of these new and apparently well made and 
thoroughly equipped boilers ought not to be told that it is 
impossible to determine the cause of the explosion. They, 
in common with most thinking men, no doubt believe that 
there was a sufficient cause, which somebody ought to be 
able to explain." 

Forty years' experience as a boilermaker may plead my 
excuse for meddling with the explosion at the Dayton Wheel 
Works, Ohio, as reported in your issues of December 17 and 
January 7. In the last I am happy to see that the bath or 
wash to which you caused the fractured piece of plate to be 
subjected has at once and forever put an end to the white- 
washing of boiler explosions, and revealed what has long 
been suspected by all intelligent boilermakers of my ac- 
quaintance. That suspicion is now seen to be a reality, and 
the cause of the primary rupture is at once traceable to the 
bending rollers and the prevailing method of setting the ends 
of boiler plates for cylinder boilers. In a word, the present 
system involves the end of the plate first entering the rollers 
in such a set of circumstances as to insure its destruction. 

"The Scientific American has made a careful examina- 
tion of the exploded boiler of Messrs. Pinneo & Daniels, 
and finds that the explosion was due to the bad quality of 
the iron at the line A B; that the plate at this point was brit- 
tle; that this brittle iron was subjected to slight hinge-bend- 
ing motions caused by variations of pressure on the flattened 
portion of the boiler at the broad seam; that these motions 
tended to crack the poor iron; that the plate at the line 
A B showed the existence of a crack of older date than the 
explosion; that the steam pressure indicated by the engine- 
room gauge was sufficient to cause the explosion, in view of 
the cracked and impoverished nature of the iron." 

In this quotation one sentence tells the story; it is the fol- 
lowing: " The flattened portion of the boiler at the broad 
seam." This sentence tells a fearful tale with respect to the 
bending of the plates, for the exploded boiler and the picture 
of the piece submitted to the bath, shown in the issue of 
January 7, proves that although the damage done the plate 
in the process of setting was not visible to the unaided eye, 
yet it existed, and to such an extent as to render the plate 
far froth being trustworthy. Every blow of the hammer 
used in the attempt to bend the portion left unbent by the 
roller is registered on the plate in unmistakable fractures of 
the material. 

While preparing this article for your consideration I have 
been engaged through the day in the construction of a 
boiler 6 feet in diameter, plate three eighths of an inch thick, 
and of the usual quality that is put in shells of mill boilers. 
Our rollers are 5% inches diameter, and the bottom rollers 
are 10 inches from center to center. Now, as the three roll- 
ers are alike in diameter, it follows that when the top roller 
is three-eighths of an inch above the others, and the plate 
shoved in, its position will he thus : 




You see that from the center of the top roller, a, to the 
end of the plate, b, is five inches. This portion of the plate 
will be unbent and remain so until set by the hammer, which 
is often done before any further progress is made in the 
further bending of the plate. The result of this hammering 
is sometimes the complete destruction of the plate, as in the 
case of the plate of which I have forwarded you a piece, 
which has a tongue to tell its own tale. At other times the 
injury may not be so visible as in the case of the exploded 
boiler, but nevertheless it is there awaiting the time when it 
will show itself in the destruction of life and property. 

Now, sir, I repeat that the primary cause of the explosion 
was the damage sustained by the plate in bending, and that 
all the evils of a wrong system seem to have gathered about 
that particular flattened broad seam, which was, to say the 
least of it, acknowledged by the engineer to be defective; 
and inasmuch as it had been calked during the week pre- 
vious to the explosion it shows plainly that it had never been 
close. 

Now, sir, I blame no man for the explosion. I blame the 
system which the careful examination, made by the Scien- 
tific American, has brought to light, and enabled me, how- 
ever imperfectly, to bear witness to the assertion that there 
was a cause; and from henceforth let it not be said of boiler- 
makers, when they complain of the rollers, that it is their 
ignorance and prejudice that cause them to do so. But let 
there be a careful revision of the whole system, in the inter- 
est of truth, justice, and public safety, and manufacturers of 
boilers and users will all be benefited by the result. 

Eobert Parker. 



DECISIONS RELATING TO PATENTS, TRADE MARKS ETC. 
Supreme Court of the United States. 

stow vs. the city of chicago. — patent pavement. 

1. Patentee Entitled to all Uses of Invention. — 
A patentee who is the first to make an invention is entitled 
to his claim for all the uses and advantages which belong to 
it, and it is immaterial whether he perceived and stated such 
advantages in his patent. 

2. Reissue No. 3.274. — Street Pavements. — Antici- 
pating. — So the wood pavement described in Reissue Pa- 
tent No. 3,274, Held to be anticipated by the patent of 
Stead, which does not in terms say that the purpose of driv- 
ing the wedge-shaped block or pile through the space left 
by the octagonal blocks is to pack the earth or sand founda- 
tion, it appearing that such a result must follow from the 
construction described. 

3. Letters Patent No. 134,404. — Want of Infringe- 
ment. — When every other part of the invention described 
in Letters Patent No. 134,404 was shown to be old, doubted 
whether it can be called invention to have the ground in the 
spaces between the blocks more compactly rammed, so as to 
drive it below the under surface of the pavement into the 
earth foundation; but the evidence failing to show that the 
defendant used this feature of the invention the bill is dis- 
missed. 

Appeal from the Circuit Court of the United States for 
the Northern District of Illinois. 

The first patent relied on is the Reissue No. 3,274, dated 
January 19, 1869, of an original patent granted to him, num- 
bered 72,110, and dated December 10, 1867. 

The in vention covered by the reissued patent is thus gen- 
erally described in the specification: 

The nature of my invention consists in putting down a 
pavement of wood or other suitable material upon a founda- 
tion bed of sand or loose earth, and packing the sand or 
earth by means of wedge blocks driven down into the same 
and forming a part or whole of the pavement. 

The pavement described in this reissued patent consisted 
essentially of blocks of wood or other material set up on end 
in rows across the street, with spaces between the rows, 
in which were driven narrow and probably wedge-shaped 
blocks, which, when driven down, extended a considerable 
distance below the under surface of the blocks first named 
into the foundation bed of sand on which they rested. 

No particular form of block is described in the claims, ex- 
cept that some of the blocks used have their lower ends 
made wedge-shaped. All, therefore, that there is left for 
the invention described in the first and third claims to cover 
is the making of the lower ends of a portion of the blocks 
of which the pavement is composed in wedge shape and the 
driving of these wedge-shaped blocks below the general 
under surface of the pavement into the sand or earth bed 
on which it rests, so as to pack it and render it solid and 
unyielding. 

When thus reduced to what it really is the invention of 
the appellant is clearly and distinctly anticipated by the 
English patent issued to David Stead, dated April 23, 1839, 
which is set out in full in the record. 

One of the drawings which accompanies Stead's specifi- 
cations shows a pavement laid with contiguous rows of 
octagonal blocks, so placed as to leave rows of square un- 
filled spaces. In these square spaces were placed square 
blocks, longer than the octagonal blocks and wedge-shaped 
at the lower end, and these were driven down into the earth 
foundation, upon which the octagonal blocks rested. 

It is true this specification does not in terms say that the 
purpose of driving the wedge-shaped block or pile through 
the space left by the octagonal blocks is to pack the earth 
or sand foundation, but that it does so as effectually as the 
use of similar blocks in a similar way under the patent of 
appellant is too clear for argument. 

A patentee who is the first to make an invention is en- 
titled to his claim for all the uses and advantages which be- 
long to it. (Woodman vs. Stimpson, 3 Fish., 98.) 

It is shown that Stead invented this device. Whether 
he perceived and stated all its advantages is immaterial. 
(Tucker vs. Spaulding, 13 Wall., 453; Mr. Justice Clifford in 
Graham vs. Mason, 5 Fish., 1.) 

Stead's specifications, it is clear, cover (to use the language 
of Stow's reissued patent), "a pavement composed of wood 
laid on a foundation-bed of sand or loose earth," and having 
" a Dortion of the blocks of which it is composed driven 
down into said foundation-bed." 

Everything, therefore, in the first and third claims of ap- 
pellant's reissued patent which he sets up as new was anti- 
cipated nearly thirty years by Stead's English patent. Ap- 
■ pellant's patent, therefore, so far as it covers these claims, is 
, void, and cannot be the foundation of any relief against the 
appellee. 

The other patent which appellant insists that the appel- 
lee has infringed is No. 134,404, dated December 31, 1872, 
issued to appellant as the original inventor. 

The invention covered by this patent is described in the 
claim as follows: " A pavement composed of blocks laid in 
rows directly upon the sand foundation, with spaces between 
the rows filled with sand or gravel, which is swaged or 
driven into sand foundation, substantially as and for the pur- 
pose specified." 

Theuse of wood forstreet pavements, the laying of blocks 
directly upon a sand foundation, the placing of the blocks in 
rows, leaving spaces between the rows, are all old devices. 
As already shown, they are all to be found substantially in the 
English patent of Stead, issued April 28, 1839, and they 



are found in the English patent to Lillie, dated October 13, 
I860, and the American patent to Richard H. Willett, No. 
114,895, and dated May 16, 1871, all of which are put in evi- 
dence by the appellee. 

The evidence is distinct and clear that the invention thus 
defined was anticipated by the pavement laid by J. K. 
Thompson, City Superintendent, in the year 1864, at the in- 
tersection of North State and Kinzie streets, in the city of 
Chicago. This piece of pavement was made of wooden 
blocks, six inches square, set in rows on an earth founda- 
tion, with spaces between the rows, and the spaces filled 
with fine gravel and the gravel rammed. This pavement 
was put down by Thompson as an experiment. It proved 
successful. It was in use until the great fire in Chicago in 
1871. 

Without noticing the other defenses, we declare our opinion 
to be that the appellant is not entitled to any relief against 
the appellee upon either of the patents on which his demand 
for relief is now based. His case, as presented here, has no 
ground to stand on. The decree of the Circuit Court dis- 
missing his bill must therefore be affirmed. 

Mr. Justice Woods delivered the opinion of the court. 



United States Circuit Court Southern District of 
New York. 

HART VS. THAYER. — PATENT NECKTIE. 

Blatchf ord, J. : 

The improvement in neckties set forth in reissued letters 
patent No. 7,909, which consists in securing a straight pin 
to the shield by means of metallic fastenings — i. e., metallic 
rivets either separate from or struck out from the body of 
the pin, which pass through the shield and are clinched or 
headed on the opposite side — is not infringed by a mode of 
securing pins to the shield, which dispenses with separate 
fastenings, and which consist in forming two bends in 
the length of the pin, so that by passing through suitable 
holes in the shield the pin may fasten itself. 

This suit is brought on reissue letters patent No. 7,9C9, 
granted to the plaintiff, William H. Hart, Jr., October 9, 
1877, for an improvement in neckties, the original patent, 
No. 159,921, having been granted to him February 16, 1875. 



By the Commissioner of Patents. 

ex-parte fairchild. 
Trade Mark.— Proper Name of Applicant. 

The mere name of a person does not form a proper sub- 
ject for trade mark registration, although it appears that 
such name, by long association with a certain line of goods, 
has come to be applied as a name or title to such goods. 
Marble, Commissioner : 

Appeal is taken in this case from the decision of the Ex- 
aminer of Trade Marks, who refused to register the word 
"Fairchild " as a trade mark, because it was "merely the 
name of the applicant." 

Applicant alleges that the Examiner erred in refusing to 
register his alleged trade mark, first, because the word 
"Fairchild" has been used as a trademark in connection 
with his manufacture and sale of pens and pencils for 
twenty years and upward, and is well known to the com- 
mercial world as the trade mark of the applicant; second, 
because said word was registered as a trade mark in this 
office under the act of July 8, 1870, which act contained 
similar prohibitions to the act of March 3, 1881. 

By the third section of the act of March 3, 1881, it is pro- 
vided that: 

But no alleged trade mark shall be registered unless the 
same appear to be lawfully used as such by the applicant in 
foreign commerce or commerce with Indian tribes, as above 
mentioned, or is within the provision of a treaty, conven- 
tion, or declaration with a foreign power, nor which is 
merely the name of the applicant. 

HELD BY THE COMMISSIONER. 

While it may be true that the name of the applicant in his 
trade is of great value, it cannot receive registration in this of- 
fice as such in violation of the prohibition of the statute. The 
prohibition of the statute was intended to prevent any per- 
son from using his name in any trade as a trade mark to the 
exclusion of other persons of the same name in the same or 
any other avenues of trade. This intention of Congress 
would not be carried out if registration was permitted of the 
name of any person as a trade mark, however long it may 
have been used. 

The decision of the Examiner of Trade Marks is affirmed. 



A Smuggling Locomotive. 

The London Times states that a singular adaptation of 
the locomotive has just been made in Russia. Information 
having been given to the authorities at Alexandrovo, on the 
Polish frontier, that the locomotive of the express leaving 
that station for Warsaw had been ingeniously converted into 
a receptacle for smuggled goods, it was carefully examined - 
during its sojourn at the station. Though nothing was 
found wrong, it was deemed advisable that a custom-house 
official should accompany the train to its destination, where 
the engine furnace and boiler were emptied and deliberately 
taken to pieces. In the interior was discovered a secret 
compartment containing 123 lb. of foreign cigars and seve- 
ral parcels of valuable silk. Several arrests were made, 
including that of the driver, but his astonishment at finding 
the engine to which he had so long been accustomed con- 
verted into a hardened offender against the laws was so 
genuine that he was released and allowed to return to his 
duties. 
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The Channel Tunnel. 

The attention which the Channel Tunnel project is attract- 
ing in England, chiefly from a military point of view, raises 
the enterprise to the first place in international if not engi- 
neering interest. 

The recent sale of the experimental tunnel property of the 
Southeastern Railway Company, at Shakespeare Cliff, to the 
Submarine Continental Railway Company, coupled with the 
fact that the capital of the Submarine Company is now 
placed, and the further fact that a French company are in- 
dustriously at work on the Calais end of the tunnel, may be 
taken as a guarantee that the enterprise has passed beyond 
the stage of mere discussion, and that unless stopped by 
government or by unforeseen engineering difficulties or 
financial disaster it will go on to realization. The English 
property transferred comprises something over a mile of ex- 
perimental boring, and three miles of shore within the limits 
of which alone a tunnel is held to be practicable. Colonel 
Beaumont, whose machine is used in boring through the 
chalk, said, at the meeting to ratify the purchase, that the 
boring is now going on at the rate of twelve yards a day of 
seventeen hours, but it was expected that by the use of a 
new machine soon to be put in it would be possible to accom- 
plish one yard an hour. The experimental boring is seven 
feet in diameter. The chalk on the English side is quitedry; 
there is no exhalation of carbonic acid, and the compressed 
air used in running the boring machinesecures ample venti- 
lation. The chalk cut out by the machine is delivered in 
the wagons, only two men being employed at the heading. 
The proposed point for beginning the tunnel is called Pan 
Hole, a little eastward of the South Foreland. From (he 
town of Dover the approach would, as is now suggested, pass 
at a depth of 300 feet below the seaward spur of the outer 
wall of Dover Castle. 

On the French side the company which has undertaken 
the southern half of the tunnel have made considerable pro- 
gress in their work. The borings are near the little village 
of Sangatte, about six miles from Calais. Here the com- 
pany have erected substantial buildings of brick and con- 
crete for the engines and air-compressing- machinery, and a 
tramway to carry off the material dug out runs to the edge 
of the cliff, which rises a hundred feet or more above ihe 
beach. Recently the works were visited by a number of the 
oflicers of the English company. 

Two shafts have been sunk at a distance of forty or fifty 
yards apart, and by the larger of these the visitors de- 
scended to examine a horizontal cutting. About 70 feet 
below the surface the borers have found the craie de Rouen, 
strata corresponding to the lower portion of that homogene- 
ous gray chalk which some geologists have called the chalk 
without fl ints. At a depth of 78 feet the brick lining of the 
pit ceases and the employment of wooden " tubbing " begins, 
this being carried down to a depth of 204 feet, when the 
chalk becomes so dry and hard that a lining is no longer re- 
quired. The depth of the shaft is about 280 feet, and going 
about 6 feet lower down by a ladder through a hole at one 
side a gallery, 8 feet high and of the same width, is entered. 
This opens into one of equal diameter running nearly at 
right angles, which, with a slightly upward inclination, to 
provide for drainage, runs in a northeasterly direction, but 
trending to the northward — that is, toward the sea — with a 
curve having a radius of one kilometer. It is to be 1,850 
yards long. Artificial ventilation has not been found neces- 
sary so far, the two shafts, with both of which it is in con- 
nection, providing for an up and down current of air. This 
gallery is about 170 feet below low water mark, but no por- 
tions of these workings have yet been pushed out under the 
sea. M. Alexandre Lavalley, the contractor for the Suez 
Canal, who has offered to undertake the construction of the 
tunnel for the French Concessionaires, is to drive another 
gallery of equal length in the same direction as, but not im- 
mediately over, the one already begun. He will employ 
Brunton's cutting machine, while in the lower gallery Beau- 
mont's machine will be used, both machines being driven 
with compressed air. It is found in the lower gallery that 
there is but little percolation of water, and that such as runs 
in comes from springs in fissures. What does flow in is 
pumped out at the rate of 60 gallons per minute. At a depth 
of 288 feet a bed of greensand less than 7 feet thick is 
reached, and then the gait. 

The air-compressing machinery on the French side is to 
be superintended by M. Welker, the engineer who had 
charge of the machinery used in the St. Gothard Tunnel. 



by Mr. Aitken the " selected reflection theory," was that the 
j blueness was produced by the presence in the water of very 
minute particles, or something in a very minute form, which 
j reflected light. A third theory, called the ' 'selected absorp- 
tion theory," was that the blueness was produced by the 
absorption of light. 

! The author then proceeded to explain the experiments 
which he had made at Mentone last spring in order to de- 
termine which theory was the correct one. By passing the 
water through long tubes, blackened inside, and with apiece 
of paper at one end and a mirror at the other, he found that 
the Mediterranean matter transmitted a blue-green light; and 
by sinking vertical tubes under the surface of the water with 
reflectors at the lower end, and looking down at a plate, he 
found that the blue was of a color too exquisite to describe 
in words. These results, proved that the absorption theory 
was the true one, and that the selected reflection theory did 
not hold good. He next sank different colors under the 
water to a given depth, and found that white changed to 
blue, that yellow became green, and purple became violet. 
Perhaps the most satisfactory test was the sinking of a pur- 
ple colored object about two feet below the surface of the 
water, It became perfectly bine* the whole of the red com- 
ponent being absorbed. 

"By means of vessels filled with blue solution, Mr. Aitken 
demonstrated how solid matter in suspension was necessary 
to produce the phenomena witnessed in the Mediterranean. 
The amount of suspended matter in the Mediterranean, he 
remarked, was something enormous, He subsequently de- 
tailed the results of his examination of the waters of Lake 
Como and Lake Geneva, and stated, in regard to the latter 
lake, that the white bottom influenced the appearance of the 
water. He also referred to the examination which he had 
made of the waters of the west coast of Scotland, pointing 
out that the appearance of green water was a proof that it 
was due to absorption, and that the solid matter determined 
the brilliancy of it. Yellow sand particles produced green 
water. By distilling water he had ascertained that blue was 
the color proper to water. 



Color Changes In Sea Waters. 

Mr. John Aitken, F.R.S.E., of Darrock, Falkirk, has been 
working on the cause of the constant change in the color of 
the Mediterranean and other waters, which he dealt with in 
a paper read at a recent meeting of the Royal Society of 
Edinburgh, and in the courss of which he explained a series ] 
of experiments which he had made to find out the cause of ■ 
the change. He remarked that the colors of the waters re- ! 
ferred to were extremely beautiful, and that they changed 
from hour to hour and from day to day. The most brilliant j 
effects were seen in the Mediterranean after high winds had ; ; 
been blowing toward the shore, and the tints were so varied I 
that no artist's colors could produce them. Many theories 
had been propounded in order to explain the phenomena, ! 
and one of them was that they were caused by the marvel- 
ously blue sky being reflected from the surface of the water. 
But that theory did not explain any of the effects, because 
he had frequently seen the Mediterranean deeply and richly 
colored under a white or cloudy sky. Another theory, called 



Methods of Chemically Reproducing Drawings. 

The following excellent account of the various processes 
in use for copying plans by the agency of light is translated 
in the American Architect from the pages of Le Genie Civil : 

For reproducing a drawing at a different scale from the 
original, or for copying plans on very thick paper, the assist- 
ance of a camera, sensitive plates, reageants of various kinds, 
and an operator skilled in the difficult manipulations of the 
photographic art will be needed, but anything which is or 
can be drawn in line on thin paper or tracing cloth may be 
copied with simple materials and without skilled assistance. 

The simplest method of accomplishing this consists in the 
employment of the so-called ferro-prussiate or "Marion" 
paper, which is prepared by covering one side of the sheet 
with a mixture of red prussiate of potash (ferrocyanide of 
potassium) and a salt of peroxide of iron; under the influ- 
ence of light, that is under the white portions of the drawing 
to be copied, the ferric compound is reduced to the state of 
a ferrous salt, which gives with the red prussiate of potash 
an intense blue coloration, analogous to Prussian blue. This 
coloration is not produced in the portions of the sensitive 
paper protected from the light by the black lines of the 
drawing to be copied, and on washing the print the design 
appears in white lines on a blue ground. 

The formula for preparing the sensitive paper is as fol- 
lows: 

Dissolve 8 parts of red prussiate of potash in 70 parts of 
water; dissolve separately 10 parts of ammoniacal citrate of 
iron in 70 parts of water; filter the two solutions through 
ordinary filtering paper, and mix them. Filter again into a 
large flat ilish, and float each sheet of paper to be sensitized 
for two minutes on the surface of the liquid, without allow- 
ing any of this to run over the back of the paper. Hang up 
the sheets in a dark place to dry, and keep them from light 
and dampness until used. They will retain their sensitive- 
ness for a long time. 

The paper being ready, the copy is easily made. Procure 
either a heavy sheet of plate glass, or better, a photographer's 
printing frame, and lay the drawing to be copied with the 
face against the glass; on the back of the drawing lay the 
prepared side of the sensitive paper, place upon it a piece of 
thick felt, and replace the cover of the printing frame, or in 
some other way press the felt and papers firmly against the 
glass. Expose, glass side up, to sunshine or diffused day- 
light, for a time varying with the intensity of the light and 
the thickness of the paper bearing the original drawing from 
a few minutes to several hours. It is better to give too much 
than too little exposure, as the color of a dark impression 
can be reduced by long washing, while a feeble print is 
irremediably spoiled. By leaving a bit of the sensitive paper 
projecting from under the glass, the progress of the colora- 
tion can be observed. When the exposure has continued 
long enough the frame is opened and the sensitive sheet 
withdrawn and thrown into a pan of water, to be" replaced 
immediately by another, if several copies are desired, so that 
the exposure of the second may be in progress while the first 
is being washed and-fixed. The water dissolves out the ex- 
cess of the reagents used in the preparation of the paper, and 
after several washings with fresh water the print loses its 
sensitiveness and becomes permanent. It is advantageous, 
after several washings with water, to pass over the wet sur- 
face a weak solution of chlorine or of hydrochloric acid, 3 
or 4 parts of acid to 100 of water, which gives brilliancy and 



solidity to the blue tint, and prevents it from being washed 
out by long soaking. This should be followed by two or 
three rinsings with f resli water, and the print may then be 
hung up to dry, or placed between sheets of blotting-paper. 
This mode of reproduction, whose simplicity has led to its 
adoption in many offices, has the inconvenience of giving a 
copy in white lines on a blue ground, which fatigues the eye 
in some cases, while the application of other colors is im- 
practicable. By repeating and reversing the process, copying 
the white line print first obtained on another sensitive sheet, 
a positive picture, representing the black lines of the origi- 
nal by blue lines on a white ground, can be obtained; or the 
same result may be reached by a different mode of treating 
the sensitive paper. 

Several varieties of paper called " caynoferric," or " gom- 
moferric," are sold, which have the property of giving a 
positive image. The mode of preparation is nearly the same 
for all: Three solutions, one of 60 parts by weight of gum- 
arabic in 300 of water-, one of 40 parts ammoniacal citrate 
of iron in 80 parts of water; one of 25 parts perchloride of 
iron in 50 of water, are allowed to settle until clear, and are 
then decanted, mixed, and poured into a shallow dish, the 
sheets being floated on the surface as before, and hung up to 
dry. The solution soon becomes turbid, and must be used 
immediately, but the paper once dry is not subject to change 
unless exposed to light or moisture. . The reactions involved 
in the printing process are more complex than in the first 
process, but present no particular difficulty. Under the in- 
fluence of light and of the organic acid (citric) the perchloride 
of iron is reduced to a protochloride, and on being subjected 
to the action of ferrocyanide of potassium the portions not re- 
duced by the action of the light, that is, the lines correspond- 
ing to the black lines of the original drawing, alone exhibit 
the blue coloration. The gum plays also an important part 
in the process by becoming less soluble in the parts exposed 
to light, so as to repel in those portions the ferrocyanide so- 
lution. The mode of printing is exactly the same as before, 
but the paper is more sensitive, and the exposure varies from 
a few seconds in sunshine to fifteen or twenty minutes in the 
shade. The exact period must be tested by exposing at the 
same time a slip of the sensitive paper under a piece of paper 
similar to that, on which the original drawing is executed, 
and ruled with fine lines, so that bits can be torn off at inter- 
vals, and tested in the developing bath of ferrocyanide of 
potassium. If the exposure is incomplete, the paper will 
become blue all over in the ferrocyanide bath: if it has been 
too prolonged no blue whatever will make its appearance, 
but the paper will remain white; if it is just long enough, 
the lines alone will be developed in blue on a white ground. 

During the tests of the trial bits the printing frame should 
be covered with an opaque screen to prevent the exposure 
from proceeding further. After the exact point is reached 
the print should be removed from the frame and floated for 
a few moments on a bath of saturated solution of ferrocyan- 
ide of potassium, about one part of the solid crystals to four 
of water. On raising it the design will be seen in dark blue 
lines on a white ground. It is necessary to prevent the 
liquid from flowing over the back of the paper, which it 
would cover with a blue stain, and to prevent this the edges of 
the print turned up all around. On lifting a corner, the pro- 
gress of the development may be watched. As soon as the 
lines are sufficiently dark, or blue specks begin to show 
themselves in the white parts, the process must be immedi- 
ately arrested by placing the sheet on a bath of pure water. 
If, as often happens, a blue tint then begins to spread all 
over the paper, it may be immersed in a mixture of 3 parts of 
sulphuric acid, or 8 parts of hydrochloric acid, to 100 parts 
of water. After leaving it in this acidulated liquid for ten 
or fifteen minutes, the design will seem to clear, and the 
sheet may then be rinsed in a large basin of water, or under 
a faucet furnished with a sprinkling nozzle, and a soft brush 
used to clear away any remaining clouds of blue; and finally, 
the paper hung up to dry. 

The ferrocyanide bath is not subject to change, and may 
be used to the last drop. If it begins to crystallize by evapo- 
ration a few drops of water may be added. The specks of 
blue which are formed in this bath, if not removed by the 
subsequent washings, may be taken out at any time by 
touching them with a weak solution of carbonate of soda or 
potash. The prints may be colored in the usual way. 



A Simple Automatic Hallway Sigual. 

The New York and New England Railroad Company are 
testing a system of electric block signals which seems to 
possess rare merit on the score of simplicity and directness 
of operation. It was invented by Mr. Charles J. Means. 
Its distinguishing feature is that the danger signal is set me- 
chanically by the passage of a train and locked by a latch 
lever bearing the armature of an electro-magnet which is 
charged by the passage of the train over a track circuit- 
closer at a suitable distance beyond, sayone mile, whereupon 
the safety signal is displayed. 

In this way the entrance of a train upon a block automa- 
tically sets the danger signal, which remains exposed until 
the train leaves the:-i>lock. Any breaking of the conducting 
wires or failure of the battery causes a continual display of 
the danger signal until the fault is corrected. As the disks 
turn to the danger position they close a circuit which causes 
an alarm bell to ring at the nearest station, thus warning the 
agent and proving the signal to be in working order. Spe- 
cial signals are provided for switches and for street cross- 
ings at grade. 
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PARTHENOGENESIS. 

BY PROP. C. P. KROEH, OP THE STEVENS INSTITUTE OP TECHNOLOGY, 
HOBOKEN, N. J, 

Recent experiments of the Abbe Giotto Ulivi call in ques- 
tion the theory of parthenogenesis, which is at present 
almost universally received by beekeepers and other ento- 
mologists. Briefly stated, this theory is that queens, while 
yet in the virgin state, may lay eggs capable of hatching, and 
that such eggs always produce drones. After the queen has 
mated with a drone and stored up the spermatic liquid so re- 
ceived in a little vesicle, she may lay at will either drone or 
worker eggs, according as she does or does not compress this 
little vesicle at the moment the eggs pass it. Some of the 
evidence on which this theory rests may be found in an arti- 
cle entitled "Modern Bee Keeping, No. IV.,' ; in the Scien- 
tific News, November, 1881, p. 345. The received theory 
also requires that queens and drones can mate only when 
flying, and that the drones perish in disengaging themselves 
because they cannot withdraw their organ. 

All this is denied by Ulivi. He constructed flat observa- 
tion hives, in which three combs were placed, one above tbe 
other. The two sides were of glass and could be darkened 
with shutters. Each hive was furnished with a closed tin 
portico having glass slides and a trap which could be so ad- 
justed as to allow or prevent the passage of queens and 
drones. By the aid of these hives he performed three series 
of experiments, in the first series they were filled with bees, 
stores of honey and pollen, worker and drone brood, and 
queen cells sealed and unsealed; in the second series the 
queen cells were left out; and in the third there were no 
queen cells, drones, or drone brood. In none of the experi- 
ments was a queen put into the hive. He then made the 
following observations: 

In five hives the queens, without leaving the hive, were 
fertilized and laid eggs that hatched into workers and 
drones. 

In four hives he saw the queen mount a drone and curve 
down the extremity of her abdomen so as to bring it in con- 
tact with his virile member. This organ was at least three 
times too thick to be inserted into the vulva. Fertilization 
must, therefore, take place by mere touch. Indeed the ferti- 
lization of small Egyptian queens by large Italian drones 
could take place in no other way. 

In two hives newly hatched queens were allowed to fly 
and were captured on their return. They brought with them 
the ordinary whitish appendage to their abdomen, which has 
hitherto been regarded as the wrenched-off organ of the 
drone and the evidence of impregnation. On examination 
under the microscope this appendage was found to consist of 
excreta entirely soluble in water and containing no fleshy 
filaments. The drones of these hives were then imprisoned, 
and the queens returned to their hives. They laid eggs regu- 
larly, but these eggs never hatched. Then the drones were 
liberated in the hives, the queens mounted them, and the 
eggs they laid after that hatched into workers and drones. 

In three hives the newly-born queens were allowed to fly 
several times until they returned with the usual appendage 
to their abdomen. Then they were confined in hives con- 
taining no drones or drone brood. One of them did not lay 
at all. The other two laid eggs regularly, but these eggs 
never hatched. The two laying queens were then killed and 
examined, and the three nuclei united and put away for 
winter. The surviving queen never laid an egg. The fol- 
lowing January she was also found dead and examined. In 
March the colony had neither an egg nor a drone, although 
there had been plenty of time for a fertile worker to develop 
if there were such a thing. 

It is generally believed that one fertilization lasts a queen 
for life; but Ulivi saw three queens that had laid fertile eggs 
refertilize themselves by mounting drones. 

He dissected five fertile queens and removed mature eggs 
ready to be laid from their oviducts just before they passed 
the spermatic vesicle. These he substituted for others that 
had been freshly laid, removing the latter to other cells, and 
isolating both from the other eggs in the hives in which the 
experiments were tried. The removed eggs hatched, but 
those taken from the oviducts did not. Under the micro- 
scope, six days later, they showed no embryos nor any indi- 
cation of vitality. 

He isolated queens from drones for twenty days and dis- 
sected them. Their spermathekas were empty. 

He caused queens to hatch in cages, so as effectually to 
exclude drones, and kept them caged for a long time. On 
dissection their spermathekas were found empty. The eggs 
they had laid never hatched. 

He caught queens on their return from their so-called 
wedding flight. Although they brought with them the 
whitish appendage supposed to be the male organ of the 
drone, the microscope showed their spermathekas to be en- 
tirely empty. 

He dissected thirty queens just hatched, and found their 
spermathekas empty. 

He captured a young queen immediately after she had 
mounted a drone, and found her spermatheka distended and 
filled with liquid. 

He concludes that Leuckardt, who dissected a drone-laying 
queen, and found no spermatozoa in vesicle, but only a clear 
liquid, erred in pronouncing her unimpregnated. The clear 
liquid in the spermatheka was nothing but drone semen. 

Having had occasion to transfer a large number of colo- 
nies from old-fashioned into movable-frame hives, he ob- 
served that, contrary to the established belief, old queens do 
not lay a disproportionate number of drone eggs. They laid 



fewer eggs than young queens, but the number of worker 
eggs greatly exceeded that of drone eggs. 
Signor Ulivi, therefore, maintains that: 

1. Queens are usually fertilized mside the hives. 

2. They are fertilized several times. 

3. Drones are not mutilated in the act of copulation. It 
should have been mentioned above that he several times ex- 
amined all the drones in a hive in which impregnation had 
taken place, and found none of the drones lacerated. 

4. Every egg that hatches into a male or a female has been 
previously fecundated with drone semen ; hence there is no 
such thing as parthenogenesis in bees. 

5. Every queen whose spermatic vesicle is distended and 
filled with any liquid whatever has been fertilized. 

6. The eggs of a queen that has never met a drone will 
not hatch. 

7. There is no such thing as a fertile worker. 

To explain the last conclusion it is necessary to add that 
Ulivi found by experiment that fertile eggs will keep through 
the winter and will hatch in the spring. Hence some who 
have put away colonies queenless in the winter and found 
brood in them in the spring have been deceived into believ- 
ing that a worker had assumed maternal duties. 

These experiments and conclusions are of the greatest sci- 
entific interest as well as of practical utility. If confirmed 
they will entirely revolutionize an important branch of the 
beekeeper's industry. The author hopes to have an oppor- 
tunity of testing the matter by experiment. Comments not 
supported by experiment would be of little value. 



Prehistoric Races of America. 

In his lecture before the New York Academy of Sciences, 
the other evening, on the " Prehistoric Races of the Ameri- 
can Continent," Prof. John S. Newberry furnished, perhaps, 
the finest and most lucid summary that has yet been given 
of the present state of our verified scientific information as 
to the mound builders, the house builders, the Aztecs of the 
South, and the condition of the arts of civilization among 
these representatives of lost types. So many ingenious sci- 
entific romances have been elaborated by speculative anti- 
quaries as to the origin of these races and their possible re- 
lation to the prehistoric types of the Old World, that such a 
resume as Dr. Newberry gave of what is actually ascertained 
or fairly inferable from the data of mounds, pottery, inscrip- 
tions, textile fabrics, and other remains, is peculiarly valu- 
able to the general student, who, bewildered by speculative 
theories cleverly interlaced with facts, and sadly puzzled by 
remote inferences stated as verified information, finds him- 
self without a starting-point for the formation of an opinion. 
While not sharing in the fanatic enthusiasm that places these 
races in advance of the contemporary civilizations of the pre- 
historic races of Europe and Asia, and while taking no part 
in the endeavor to trace a relation between them, Dr. New- 
berry concedes their progress in certain arts and the magnifi- 
cent scale upon which their public works were constructed. 
He regards the mound builders of the Valley of the Missis- 
sippi, among whom the symbolical form appears to have 
been neglected in the construction of their works of sepul- 
ture, and the races further west who built in the forms of 
birds and now extinct animals, as belonging to the same 
primitive stock, now probably represented by a few tribes of 
Western Indians — Indians so called for want of a better 
name, but differing in ancestral descent from the savage 
hordes to whom that term has been appropriated as widely 
as the Arab differs from the Persian. 

Unfortunately for science, and, perhaps, for Dr. New- 
berry's view of tbe subject, the remains of textile fabrics that 
were buried in the mounds have been destroyed by time and 
dampness, with the exception of a few shreds, which have 
been preserved by the salts of copper generated by the .uten- 
sils with which they were originally interred. These shreds 
are not sufficient to establish an identity of design between 
the textile products of the mound builders and the curious 
blankets manufactured by certain house building tribes ex- 
tant at the present day. Evidences derived from physical 
structure are, however, by no means to be disregarded in 
such cases, and here the testimony is strikingly in favor of 
the hypothesis that the descendants of the mound builders 
are to be sought in certain types of so-called Indians in the 
far West. Dr. Newberry has made a large and valuable col- 
lection of the textile fabrics bearing upon the question, and 
it is a singular fact that the distaff in use among these tribes 
and the mode of weaving are exactly identical with those of 
the ancientraces of the Old World. One must not be mis- 
led by such coincidences, which, though striking and curi- 
ous, are, like philological analogies and resemblances of root 
words, to say nothing of designs in the decoration of pottery, 
insufficient grounds for the assertion of a theory. If, as pre- 
historic geographers contend, the area now occupied by the 
Indian Ocean was once the seat of a densely populated con- 
tinent, it is very possible that some historical relation may 
be finally made out between the primitive races of the great 
continents on the surface of the globe, but at the present 
juncture, as Dr. Newberry shows, there is not even sufficient 
basis for the most shadowy impression to that effect. — N. T. 
Times. 

■»!» , «. 

Wolves in France. 

For a country so long settled and well peopled as France, 
to be grievously afflicted with wolves, which not infrequently 
attack men and women, seems a little queer. But the secret 
of their persistent life may possibly be found that the kill- 
ing of wolves is deputed to certain officers whose business 



would fail if the wolves were exterminated. The country 
folk do not hesitate to charge the official wolf hunters with 
more discretion than vigor in the performance of their duty. 
The position of " lieutenant de louveterie " is much coveted, 
and it is a pleasant one, both for the holder and his friends, 
as regards hunting, shooting, and social intercourse in ths 
lieutenant's district. The rewards for killing a wolf are 
now very small, ranging from one to three dollars. The 
departments most infested demand an increase to fifty or a 
hundred dollars, so as to make it worth the while of good 
shots and expert poachers to devote themselves to wolf- 
destruction. Elisee Reclus has computed that there are 
3,000 or 4,000 wolves still in France. 



French Field Mice. 

Darwin's now familiar paradox, that the fertilization of 
certain flowers may depend upon the number of cats in their 
neighborhood, has an illustration now in France, where it 
may even be carried a step further. Any observer who 
knows the French rural districts well must be struck by 
the immense number of mouse holes which may be seen in 
some places. The surface of the ground at times has quite 
the appearance of a network of little burrows, where it 
would be impossible for oneof the field-bees required for the 
fertilization of Mr. Darwin's flowers to find a secure spot for 
its nest. In the department of the Aisne alone it has just 
been calculated by a special commission that these field 
mice have cost the farmers no less than thirteen million 
francs. The climate seems to be especially favorable to 
these creatures; and, the population being sparse, the nunr 
ber of cats is few, and the mice increase and multiply beyond 
belief. Arsenic has been tried in the open; but the hares 
and rabbits get killed first ; and now the plan adopted is to 
construct heaps or small stacks of straw, to which the mice 
resort in myriads. These heaps are placed partly below the 
level of the ground, and securely packed and covered in ; 
being first stored with poisoned beet root, turnips, and car- 
rots. This plan is said to be succeeding well, and without 
harm to the hares and rabbits. — Pall Mall Gazelle. 

m t t* > » 

Development in Foot Racing. 
The winner of the six day "go-as-you-please" contest, 
which began in this city February 27, made the unparalleled 
record of 600 miles. The second in the race covered 577 
miles, beating every previous score save his own of 582 miles 
made in this city a year ago. The winner, Hazael, was on 
the track a few minutes short of 106 hours. 

The scores made by the winners of the various six-day 
contests that have taken place since 1878 stand as follows: 

Miles. 

O'Leary Astley Belt, London, March, 1878 520}.£ 

Kowell Astley Belt, New York, March, 1879 500 

Weston Astley Belt, London, June, 1879 550 

Corkey First race Championship of England, 1878 . . . 521J.g 

Brown Second race Championship of England, 1879. 542 

Brown Third race, Championship of England, 1880. 553 

Hart Hose Belt, New York, September, 1879 540 

Murphy O'Leary Belt, New York, October, 1879 505 J£ 

Hart O'Leary Belt, New York, April, 1880 565 

Eowell Astley Belt, London, November, 1880 ....... 566 

Panchot O'Leary Belt, New York, March, 1881 511J.6 

Hughes O'Leary Belt, New York, January, 1881 568>£ 

Fitzgerald Ennis Race, New York, December, 1881.... 582 

Hazael Contest at Madison Square Garden, March, 

1882 600 

In the last race, Rowell, who broke down, ran on the first 
day 150 miles in 22}£ hours, the first 100 miles being covered 
in 12\£ hours. 



Icebergs. 

Ice fields and icebergs appeared off Newfoundland nearly 
two months earlier than usual this season. The steamship 
Averill, from West Hartlepool, England, was the first to tell 
of ice on the Banks, having sighted it in latitude 47° north, 
longitude 47° west, on February 1 1 . She was surrounded 
for twelve hours. Nearly every day since then the arriving 
steamships have reported ice, which has drifted to the south- 
ward and eastward. The steamship Vandalia, which passed 
around the ice field, February 11, sighted two towering bergs 
about 60 feet in height and 120 and 200 feet on the sides. 

The White Star steamship Germanic, from Liverpool, re- 
ports that on March 1, in latitude 43° 35' north, longitude 
49° 10' west, she was confronted with a great field of ice, and 
did not reach clear water for two hours. This seems to in. 
dicate that the ice extended for at least twenty -five miles. As 
no icebergs were seen, it is probable that in floating 205 
miles to the southward and about 90 miles to the eastward 
they crumbled under the influence of warmer waters. The 
Belgian steamship Helvetia encountered a field of ice and ice- 
bergs, and was forced to run to the southward 80 miles be- 
fore she got to clear water. The steamship New York, from 
Bristol, fell in with large fields of ice and bergs, varying 
from 60 to 300 feet in height, and ran a south-southeast 
course for 1 60 miles at slow speed before she found open 
water. The British steamship Milanese, from Boston, Feb- 
ruary 18, for London, was so seriously damaged by the ice 
on the Banks of Newfoundland that she put back to Halifax 

for repairs. 

» i » i » • 

Herbert lawrcnee. 
Herbert Lawrence, who died recently in this city, at the 
advanced age of 94, was one of the oldest shipbuilders of this 
port. He became a member of the firm of Sneden & Law- 
rence, shipbuilders, in 1816. Their first boat was tie Bel- 
lona, Cornelius Vanderbilt, captain, launched in 1817. They 
launched the first Sound steamers, the President, New York, 
and others. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as ecaly as Thursday inorning to appear in next issue. 



41 Structural Decoration."— Our new pamphlet* 
containing illustrations of elegant dwellings and other 
fine and extensive structures decorated with H. w. 
Johns' Asbestos Liquid Paints, showing colors and trim- 
mings used, together witb samples of thirty-two stand- 
ard and newest shades of our paints, will be sent free 
to those who mention the name of the paper in which 
this offer is made. II. W. Johns M'f'g Co., 81 Maiden 
Lane, New York, sole manufacturers of H. W. Johns' 
genuine Asbestos roofing, steam packing, millboard 
sheathing, boiler coverings, etc. 

Living Animals and Plants for the Microscope. Speci- 
men package thirty cents. A. J), lialen, Plainfield, N. J. 

Manufacturers of Machinery adapted for the manu- 
factnre of Sewing Machines please send catalogue, with 
lowest price list, to J. H. Osborn, 104 Bolivar St., Cleve- 
land, Ohio. 

Wanted, by a first-class Decorator, ten years 1 experi- 
ence, a situation with an American China Manufacturer, 
from April 1. F. Bott, 45 Sidbury, Worcester, England. 

Wanted an Experienced Draughtsman; must be a 
practical mechanic. Address Percy B. Beverley, Supt. 
Lynchburg Iron Co., Lynchburg, Va. 

Assays of Ores and all Commercial Products. Send 
for descriptive circular. New York Assay Laboratory, 
40 Broadway, New York, 

Patents Sold, Leased. Correspondence solicited. 
Kochendoerfer & Urie, 200 Broadway, New York. 

Wanted. — An experienced Mechanical Draughtsman 
and Pattern Maker. Steady employment in a good place 
lor the right man. Address J. W. P.. Box 773, New York. 
Lightning Screw Plates and Labor-saving Tools, p. 158. 

Send name and address to Cragin & Co., Philadel- 
phia, Pa., for Cook Book free. 

The Lehigh Valley Emery Wheel Co., Lehighton, Pa., 
sell a new stove Plate Grinder, with transverse motion; 
and an Automatic Planer Knife Grinder, with a cup 
wheel. Cuts and descriptions sent upon application. 

Horizontal Engine, 20 in. cyl. by 48 in. stroke, for 
sale new. Atlantic Steam Ensrine Works, Brooklyn, N.Y. 

Abbe Bolt Forging Machines and Palmer Power Ham- 
mers a specialty. S. C. Forsaith & Co., Manchester, N.H. 

The Newark Filtering Co., of Newark, N. J , are fill- 
ing orders from cities and manufacturers for their 
'■ Multifold Filters." 

To Stop Leaks in Boiler Tubes, use Quinn's Pat. .Fer- 
rules. Address S. M. Co., So. Newmarket, N. H. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin A Co., 139 Center St., N. Y . 
For Power & Economy, Alcott's Turbine, Mt.Holly , N. J. 

Combination Eoll and Eubber Co., 27 Barclay St., 
N. Y. Wringer Rolls and Moulded Goods Specialties. 

Send for Pamphlet of Compilation of Tests of Turbine 
Water Wheels. Barber, Reiser & Co., Allentown, Pa. 
Presses & Dies (fruit cans) Ayar Mach.Wks., SaIem,N.J. 

Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock, 80 to 88 Market St., Chicago, 111. 

Wood -Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O. 

"How to Keep Boilers Clean," and other valuable in- 
formation for steam users and engineers. Book of 
sixty-four pages, published by Jas. V. Hotchkiss, 84 
John St.. New York, mailed free to any address. 

Saw Mill Machinery. Stearns Mfg. Co. See p. 156. 

Supplement Catalogue. -Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supflkmisnt sent to them free. 
The Suppi.kme>;t contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co.. Publishers, New York. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Malleable and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company, limited. Erie, Pa. 

Presses & Dies. Ferracute Mach. Co. , Bridgeton, N. J. 

List 27.— Description of 3,000 new and second-hand 
Machines, now ready for distribution. Send stamp for 
same. S.CForsaitb & Co.,Manchester,N.H.,and N. Y.city. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruitand other Can Tools. E. W. Bliss. Brooklyn. N. Y. 

Improved Skinner Portable Engines. Erie, Pa. 

The Sweetland Chuck. See illus. adv., p. 143. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills. Also manufacturers of Solo- 
man's Parallel Vise, Taylor. Stiles A Co., Riegelsville.N.J. 

Common Sense DryKiln. Adapted to drying of allma- 
terial where kiln, etc., drying houses are used. Seep.157. 

Supplee Steam Engine. See adv. p. 357. 

Electric Lights.— Thomson Houston System of the Arc 
type. Estimates given and contracts made. 631 Arch,Phil. 

C. B. Rogers & Co.. Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 140. 

For the Garden and Farm. — A great variety of Seeds 
and Implements. Send for catalogue. Address R H. 
Allen A Co., P. O. Box 376, New York city. 

See Bentel, Margedant & Co.'s adv., page 173. 

SteamHammers, Improved Hydraulic Jacks, and Tube 
Kxpanders. R. Dudgeon, 24 Columbia St., New York. 

Millstone Dressing Diamonds. Simple, effective, and 
durable. J. Dickinson, 64 Nassau street. New York. 

The Berryman Feed Water Heater and Purifier and 
Feed Pump. I. B. Davis' Patent. See illus. adv., p. 174. 
Telegraph, Telephone, Elec. Light Supplies. See p. 174. 

50.000 Sawyers wanted. Your full address for Emer- 
pon's Hand Book of Saws (free). Over 100 illustrations 
and pages of valuable information. How to straighten 
caws, etc. Emerson, Smith & Co., Beaver Falls, Pa. 

Eagle Anvils, 10 cents per pound. Fnlly warranted. 

Peerless Colors for Mortar. French, Richards & Co., 
410 Callowhill St., Philadelphia, Pa. 

For Pat. Safety Elevators, Hoisting Engines. Friction 
Clutch Pulleys, Cur-offCoupling. see Frisbie'sad. p. 173. 
Gould & Eberhardt's Machinists' Tools. See adv., p. 173. 



Elevators, Freight and Passenger, Shafting, Pulleys 
and Hangers. L. S. Graves & Son: Rochester, N. Y 
The Medart Pat. Wrought Rim Pulley. See adv., p. 173. 

For Heavy Punches, etc., see illustrated advertise- 
ment of Hilles & Jones, on page 174. 

Engines, 10 to 50 H. P., $250 to $500. See adv., p. 175. 
Barrel, Key, Hogshead, Stave Mach'y. See adv. p. 173. 

Blue Process Paper is made by Keuffel & Esser, 12 
Fulton St., New York. Send for circular. 

Hand and Power Bolt Cutters, Screw Plates, Taps in 
great variety. The Pratt & Whitney Co., Hartford, Ct. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p.173. 

For best low price Planer and Matcher, and latest 
improved Sash, Door* and Blinl Machinery, Send for 
catalogue to Rowley & Hermance. Williamsport, Pa. 

The only economical and practical Gas Engine in the 
market is the new **Otto" Silent, built by Schleicher. 
Schumm <fe Co., Philadelphia. Pa. Send for circular. 

Catechism of the Locomotive. 625 pages. 250 engrav- 
ings. Most accurate, complete, and easily understood 
book on the Locomotive. Price$2.50. Send f orcatalogue 
of railroad books. The Railroad Gazette, 73 B' way, N.Y. 

The Porter-Allen High Speed Steam Engine. South- 
work Foundry & Mach. Co. ,430 Washington Ave.,Phil.pa. 
4 to 40 H. P. Steam Engines. See adv. p. 174. 

Ore Breaker, Crusher, and Pulverizer. Smaller sizes 
run by horse power. See p. 173. Totten & Co.,Pittsburg. 




HINTS TO CORRESPONDENTS. 

No attention will be paid t.o communications unless 
accompanied with the full name and address of the 
writer. * 

- Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 t.o $5, according to the subject, 
as we cannot, be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers cf the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 



(1) E. E. asks: What are the proportions of 
aluminum and silver foran aluminum and silver alloy? 
A. An alloy of 100 parts of aluminum and 5 of silver 
can be worked like pure aluminum, but is harder and 
susceptible of a beautiful polish. An alloy of 100 parts 
of silver and 6 of aluminum is nearly as hard as ordi- 
nary silver, but has the advantage over it of containing 
nometalof a poisonous nature or which can effect a 
discoloration of the silver. 

(2) A. S. M. asks : 1. In passing a cur- 
rent of electricity through the primary of an induction 
coil, what direction wilJ the induced current take in the 
secondary coil? Will it be from the inner to the outer 
coil, or vice versa? A. When the current is sent through 
the primary the secondary current will be in one direc- 
tion ; and when the primary circuit is broken, the secon- 
dary current will take the opposite direction. 2. In wind- 
ing the magnetic coils for telephones, is it possible to so 
wind them as to produce opposing currents and thus 
counteract or neutralize the effect of the current, and 
if so, what is the proper way to wind them to produce 
a continuous current ? A. Yes, they may be wound so 
as to producenomagnetic effect, hy winding two parallel 
wires with their inner ends connected together as in a 
rheostat. If the wire is wound like the thread on an or- 
dinary spool of cotton, it will work properly; but there is 
nothing in a telephone capable of producing a continu- 
ous current. 3. Should the magnetic poles m a pair of 
telephone receivers be of the same signand the coils 
wound alike, or should they be of opposite sign and the 
coils wound in opposite direction, and what direction 
should the coil be wound for each sign? A. It makes no 
appreciable difference, since the current commonly em- 
ployed in telephones is alternating in its character. It 
is well to have all of the spools of about the same re- 
sistance. 

(3) D. A. R. writes : I have constructed a 
dynamo-electrical machine from thedrawing contained 
in Supplement. No. 161, and which is shown on the 
first page. I cannot get any current from it at all. 
Everything looks all right as compared with the draw- 
ings, which I have studied a great deal, and yet I can- 
not find the difficulty. I connected a small battery, to 
see if my coils were all right. I found the current 
passed through, but upon starting tbe machine the cur- 
rent did not gain any, in fact grew weaker. My armature 
fits quite close in the magnets — probably a very thin sheet 
of paper could not be passed between them. The arma- 
ture is wound with one piece of No. 18 cotton covered 
copper wire, and the ends soldered on to the section of 
copper ferrule on the com mutator, and the copper springs 
are made with seven tongnes in order to give them a softer 
bearing on the commutator; in fact, everything looks 
right, though I do not quiteunderstand how the current 
passes through the commutator and armature. As the 
machine is constructed it seems to me the current 
must be somewhat mixed up there. I did not wrap any 
cloth around the armature before winding. I used 
brass in every case mentioned, and when brass was not 
mentioned I used iron. If you can give me any light 
upon the subject it will greatly oblige one of your many 
readers. A. As several of our correspondents have 



written usthat they have succeeded in making operative 
machines after the directions given in The Supple- 
ment, we are obliged to conclude that you have made 
some mistake. You may have short circuited your mag- 
net wire, or the wire on your armature, or you may have 
made some mistake in your connections, or in the posi- 
tion of your commutator. It is possible your armature 
is made of hard iron, or it may be that the wire on the 
bulh magnet is wound so as to make both poles of the 
same name. Compare your machine with the draw- 
ings in The Supplement, and see if it is in all re- 
spects according to the instructions given. 

(4) D. D. N. writes: I wish to shorten 
my needle in surveyor's compass about one one-hun- 
dredth of an inch. Will grinding, filing, or wetting 
the end affect or injure the magnetic strength? A. 
Somewhat. 2. Can stems of chimneys made of plank 
be painted so as not to catch fire? A. No. 

(5) F. H. says: in making rollers for my 
printing presses I made them by adding sugar and 
molasses to the mixture. I tore the rollers in getting 
them out of the moulds. I tried to remelt them over a 
water bath, also over the fire in a pan by adding a little 
water to the rollers after cutting them up in small 
pieces, but could not get them 1o melt Can they be 
remelted, and if so, will yon kindly inform me how? A 
Cut fine, add a small quantity of glycerine, and con- 
tinue the heat for some time. See that themoulds are 
well oiled. 



NEW BOOKS AND PUBLICATIONS, 

Fifty Years of Science. By Sir John 
Lubbock. London : Macmillan & Co. 
8vo, cloth, pp. 90. 75 cents. 
A library edition of the notable presidential address 

of Sir John Lubbock at the Yorkmeeting of the British 

Association. 

The Study of Trance, Muscle Reading, 
and Allied Nervous Phenomena in 
Europe and America; with a Letter 
on the Moral Character of Trance 
Subjects, and a Defense of Dr. 
Charcot. By George M. Beard, A.M., 
M.D., New York. 

This privately printed pamphlet is sufficiently de- 
scribed on the title paSe as above. It is largely a de- 
fense of the author's ** concentration " theory of trance 
and of the correctness of his interpretation of the facts 
of " mind reading," or, more correctly, muscle reading. 

The Secret of Wings. By George B. 
Starkweather. "Washington : H. "W. 
Beadle & Co. 50 cents. 

Mr. Starkweather is an acute observer and a caustic 
critic, Hispamphlet is decidedly entertaining; butas 
a practical contribution to the promised art of aerial 
navigation it might be more valuable if it gave an ex- 
plicit statement of how, in the author's opinion, the 
"secret of wings " is to be applied in a flying machine. 



rOFFICIAL.] 

INDEX OF INVENTIONS 

POK WHICH 

Letters Patent of the United States were 
Granted In the Week Endlns 

February 28, 1882. 

AIVD EACH BEARING THAT DATE, 

(.Those marked (r) are reissued patents.] 



A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 
since 1866, will be furnished from this office for 25 cents. 
In ordering please state the number and date of the 
parent desired and remit to IMunn & Co., 261 Broad- 
way, corner of Warren Street, New York city. We 
also furnish copies of patents granted prior to 1866; 
but at increased cost, as the specifications not being 
printed, must be copied by hand. 

Adjustable wrench , W . R. Godfrey . 254,210 

Alarm. See Burglar alarm. 

Anchor support, E. Robbins 254.160 

Anchor supporter, E. Robbins 254.161 

Anvil, hand, W. H. Brown 254.195 

Asbsafeand sifter. combinedportable.M. J Cook 254,116 

Assorting machine, S. M. Park 254,234 

Auger bit, Wood & Morris 254.184 

Auger, hollow, P. S. Dellenbaugh 254.286 

Axle box, car, Soper & Slade 254,171 

Bag fastener, c. W . Kurtz 254.440 

Hagasse furnace, M . J. L. Marie 254,351 

Bale and box hook, H. A. Dirkes 254,289 

Ballot receptacle and satchel, combined, O.Wells 254,416 

Barb holding device, T. W. Eaton 254,292 

Barrel, W. B. McCormick SS4.22S 

Barrel, folding, A. Barksdale 254,259 

Basket. W. Phipps 354.236 

Basket, cotton, 6. vv. Starr 254,401 

Bed and wardrobe, combined folding, J B. Home 254.320 

Bed bottom, elastic. J. H. Lerow 254,344 

Bed bottom . spring, A. P. Puref oy 254.372 

Bed. elastic water. E.J. Bone 254.265 

Bed, folding, Novak & Strobel 254,363 

Bed. folding cot, J. I. Spencer 254,244 

Bed, invalid, 1,. D. Mott, Jr 254.149 

Bed, spring, C. S. Colgrove 254,277 

Bedstead hook, J. J. Kennedy 254,835 

Bedstead, invalid, H. D.Snyder 254,170 

Beer cooler, P.J. Darcy 264,120 

Belt fastener. J. Shuster 254.16T 

Bill and file holder, Shankland 4 Brooks 254.359 

Bird cage perch. -I. Bagot 254,254 

Bit. See Auger hit. 

Bleaching cotton in the form of cops, E. Rusch. . 254. 386 

Blind slat adjuster. Phillips & Greene 254,235 

Board. See Electrical switch board. 

Boilercleanerand circulating apparatus, T.Craney 254,118 

Boiler furnace, J. Elliott (r) 10.044 

Boiler tubes, apparatus for drawing and replac- 
ing, DenneyA Johnson ... 254.287 

Boilers, sediment collector for, D. Hanna 254,307 

Bolt cutter, stay, C. V Rote 254,163 

Book protector. O. P. «ilcott 264,168 

Boot and shoe exhibitor, W. W. Yokom 254.423 

Boots and shoes, manufacture of, A. Nichols 254,361 



Bottle stopper attachment, B B Lewis 

Box corner, metallic Freeborn & Perkins 

Bracelet. W. H Ball 

Brake. See SI ed brake. 

Bridle ring, C, B. Mintle 

Buckle attachment for straps L Hartson 

Bung cutting and compressing machine, J. Franz- 
mann 

Burglar alarm, electric, M. It. Kerner 

Burglar alarm, portable, J . H. Rose 

Burner, See Vapor burner. 

Button or stud G. B. Adams 

Can See Packing can. 

Car. cattle, J. G. K 1 ett 

Car, cattle, H. Townsend 

Car coupling, J. E. Barrett 

Car coupling C.JBrowning 254,106, 

Car coupling. L. L, Chase — 

Car coupling. C. E. Maearthy 

Careoupling T. McCabe 

Car coupling, J. H. Putnam 

Car coupling, street, O. A . A. MOldal 

Car dumping, F. P.Johnson 

Car, dumping, S. R. Wheeler 

Car seat lock, A. Loeffelholz 

Car, stock. A. K. Pentz 

Car ventilation, railway, E. H. Mott .*. 

Car wheel, N. Washburn , 

Carbureting gas or air, device for, D. M Small.... 

Carding machine creel frame, M. A. Furbush 

Cariole. G. Bungarz 

Carpet sweeper . C L.Travis 

Carriage bow iron J.B.Piatt 

Carriage, hand, M Webster 

Cart, dumping. J . H. Crittenden 

Case. See Ticket case. 

Casting metals, mould for. J L. Lewis 

Chair. See Commode chair. Opera chair. Re- 
clining chair. 

Cheese turner, A. Engi 

Cheese vat, A. Slaughter (r) 

Chest. See Mail chest. 

Churn, reciprocating. H. T. Davis 

Cleaner. See Boiler cleaner. 

Clew thimbles, machine for bending, S. Vanstone 

Clip. SeeHameclip. 

Clothes pounder, L. A. Faulkner 

Clothes sprinkler, J. Knoche 

Clutch, friction, L, D. Dana 

fcluteh, friction, R. R. Osgood 

Coffee mill, R. L. Webb 

Collar for dogs, etc., Ricker & Lewis 

Collar, horse. M. R. Dowlin 

Commode chair T. Russell (r) 

Cooking vessel. C. C. P. McCord 

Cooler See Beer cooler. 

Cooling sirups, etc.. apparatus for, E. Roat 

Corn sheller, C. U Crandall .. 

Corn silking machine, J. M. Hopkins 

Corset, J. Hilborn — 

Corset steel, D. M. Church .. .. 

Cotton openers, trunk for. Rowe & Scanlin 

Corn stalk cutter, F. M. Thompson 

Coupling. See Car coupling. Pipe coupling, 

Cowl, C. S. Hempstead 

Cradle, folding, J. Y. Sailor. 

Creel or bobbin rack, J. O'Neill 

Crutch. S. C. Maine 

Culinary apparatus. W. II. Daniell 

Culinary utensil, W. W. Kenfleld 

Cutter. See Bolt cutter. Cotton stalk cutter. 
Stalk cutter. 

Cylinder and piston, steam, W. Hanna 

Desk lids, automatic locking stay for, J. J. Igle- 
hart 

Diamond, imitation, J. A. Grossiord, Jeune 

Dish drainer. McFarland & Ford.. 

Distilled spirits from grain, method of and appa- 
ratus for manufacturing, T. A. & W. T. Jebb.. 

Distilled spirits from grain, method of and appa- 
ratus for manufacturing, W . T. Jebb 

Distilling petroleum, apparatus f or, C. J. Tagliabue 

Ditching machine, J. Reidhard 

Door check, J. Pickering 

Door hanger, Swett & Samson 

Drum, G. S. Knapp 

I Earthenware, glass, etc., production of vitrified 

| coverings on, Heaton & uolas 

; Edge trimming tool, F. H. Lander 

Ejeetorfor oil wells. W. O. Robbins 

j Electrical switch hoard, C. E. Scribner 

! Elevator, R. Dunbar 

Engine. See Paper pulp engine. Steam engine. 
Traction engine. Wind engine. 

Etching vitreous surfaces, compound for, P. Bit- 
terlin, Jr 

Exercising apparatus, W. J. O. Bryon, Jr 

; Exhaust nozzle, J F. Marks 

Extension table, circular, J. F. Schultz 

Extractor. See Spike extractor. 

Fanning mill, H. E. Keeler 

F elly connection for vehicle wheels, 0. C. Ross. . . 

Felt, treating animal hair for manufacturing, G. 

J. Gregerson 

' Fence. I. L. Landis 

Fence, barbed. J. H.Connelly 

Fence, iron, S. W. Martin 

Fence, portable. VV.H. Hay . 

Fence post, J. M. Brokaw. 

; Fence post, M. T. Gleason 

i Fence post, C. A. Mann 

, Fifth wheel, F. L. Ezell 

i Fire escape, T. J. Vinton 

' Fire extinguisher, A. M. * A. C. Burritt 

Fire extinguisher, automatic, E. H. Ashcroft 

; Fireplace, J. W. Horn 

Fish hook, W, E. Hemming 

Frame See Carding machine creel frame. 

Fruitdrying scaffold. W. S. Haley 

Furnace. See Bagasse furnace. Boiler furnace. 

Furniture socket. C. Haring 

Gauge. See Water gauge. 

Game apparatus, V. W. Wilson , 

Gas apparatus, J. Hanlon 

Gas generator, hydrogen, A. Berland 

■ Gaslight extinguisher, automatic, W. clancey. .. 
j Gas, process of and apparatus for manufacturing, 

| T. B.Fogarty ..'. 

j Gate. See Swinging gate. 

Gate. T. Crane '. 

Generator. See Gas generator. 

: Generator. A. D. & A. D. Puffer, Jr 

j Glass, method of and apparatus for annealing and 
tempering, J. H. Gampbel 1 

Globe, educational . T. McDonough 

Gold separator. H. Henwood 

Grain separator, J. Brush 

Grate, hollow. J. G. Smith 

Grinding rolls, preparing the surfaces of, W. N. 
Cosgrove 

Gymnastic apparatus, W. Heeseler 

Hame clip, F. Frazer 



254,345 
254.436 
254,258 

254,358 
254,31' 

254,298 
254,336 
254.383 

254,252 

254,339 
254,24fi 
254,'«0 
254,107 
254.111 
2M,34T 
254354 
254,3'3 
254,359 
254,138 
254.182 
254.226 
254,442 
254,148 
254,250 
254.243 
254,301 
254,196 
254,410 
254,367 
254.181 
254,282 

254,346 



254,294 
10.046 



254,249 

254,296 
251,22,! 
254,283 
254,233 
254,414 
254,156 
254.290 
10.049 
254,355 

254,159 
254,281 
254,134 
254.316 
254,113 
254.385 
254,408 

254,314 
254,241 
254,441 
254,348 
254,119 
254,141 



254,309 

254,324 
254,305 
254,230 

254,329 

254.330 
254,176 
254,376 
254,237 
254,245 
254.143 

254,312 
254,340 
254,381 
254,389 
254,291 



254.263 
254.108 
254.146 
254,388 

254,140 
254,162 

254.211 
254,224 
254.278 
254.353 
254,214 
254,194 
254.304 
254.350 
254,295 
254,413 
254,271 
254,253 
254,216 
254,313 

254,306 

254,310 

254,420 
254,213 
254,189 
254,198 

254,204 



254,371 

254,272 
254.229 
254,315 
254,270 
254,898 

254,199 
254,215 
254,299 
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Hanger. See Door hanger. Steam pipe hanger. 

Harbor defense. R. A. Cheaebrough . . 

Harvester dropper 1. Richardson 

Hasp lock, G. Smith 

Hat and cap sweat band, F. W. Smith 

Hat bodies, machine for scalding and sticking 

fur bats to felt, C. A. Mallory 

Hay rake and tedder, combined, E. A. Hills ,. 

Hedge fastening, plashed, VV. Baldwin 

Hinge, spring, T. Butier 

Hinge, spring, I. S. Davis 

Hoist, \V. F., Sr., & W. F. Se ton, Jr 

Holder. See Bill and file holder. Pen holder. 
Hook. See Bale and box hook. Bedstead hook. 

Fish-hook. Lacing hook. Manure hook. 

Rein hook. 

Horseshoe, J. M. Kilmer 

Hose carriage, fountain, I. W. McGaffey (r) 

Ice cutting machine. C. N. Cutter 

Ice machine, E. Fixary 

Tngots castin moulds, apparatus for stripping, L. 

G.Laureau .' . 

Inhaler, W. F. Semple 

Insecticide for poultry, nests, etc., E. D. Hill 

Iron. See Carriage bow iron. 

Ivory, manufacture of material to form artificial, 

F. W. Cottrell 

Jack. See Lasting jack. Lifting 3ack. 

Jack or last holder, J. E. Kimball 

Jack straws, C. M. Crandall . . . 

Jewelry, machine for combining the backs and 

fronts of articles of, Cooke <& i-lagerty 

Kitch en utensil, B. F. Adams 

Knife. See Pocket knife. 

Lace, desk for making macrem6, T. Rarbour 

Lace, desk for making macrem6, C. W. Dimmick. 

Lacing hook, E. C. Lequin 

Lamp, electric, F. H. Beers 

Lamps and dies therefor, manufacture of coach 

F. C. Cannon 

Lands, reclaiming low, G. Howell 

Last, W.O.Nichols 

Lasting jack, G. W.Hutchins 

Lathe, wood turning, C. W. Wilder..., 

Lifting jack, S. M. Baird 

Lifting jack, J. Keihl 

Lock. See Or seat lock. Hasp lock- Mortise 

lock. Nut lock. Padlock. 

Mail chest, maritime, O'Donnell & Jehinek 

Malting cereals, apparatus for. J. Puvrez 

Manure hook, S.. B. Minnich .... 

Marble or other stone, machine for cracking or 

splitting, C. A. Wellington 

Match sticks, machine for setting, c. F. Bonhack. 
Matches after drying, machine for unloading fric- 
tion, C. F. Bonhack 

Meat and lard press, T. J. Rockwood 

Mechanical movement, O. G. Alderman 

Medical compound, W. R. Mead 

Medicinal tonic, Li. Rouden 

Mill. See Coffee mill. Panning mill. Saw mill. 

Windmill. 

Mitt* driving, J. E. Schmidt 

Mortise lock, S. P. Stoddard 

Mowing machine seat, J. Fulton 

Musical instrument key boards, making, J. W. 

Hyatt.... 

Musical wind instrument valve. G. C. Hugg 

Muzzle, N. Gallinger 

Necktie fastener. I. Noar. 

Nut lock, J. Preston — 

Opera chair, folding, J. Jackson 

Optometer. G. Johnston 

Ore concentrator, J. S. Duncan 

Ore concentrator, B. Stahl. ..'. 

Ores, etc., machine for pulverizing. J. J. Storer... 
Ozone, apparatus for the continuous production 

of, T.J. Yost 

Packing can and box, J. W. M. Shattuck 

Pad press, E". S. Kirst 

Padlock, permutation, J. E. Dean 

Pail, milk, Willa.rd & Dunbar 

Paper, mode of and machine for waxing, J. T. 

Bedford 

Paper pails, manufacture of, A. J. Grinnell 

Paper pulp engine, J. R. Abbe 

Paper pulp, from straw, stalks, and other fibrous 

material, making, G. L. Jaeger 

Paper stock, etc., machine for crushing and com- 
pacting. G. L. Jaeger 

Paper stock and other vegetable fibers for trans- 
portation, compacting, G. L. Jaeger 

Pavements or floors, slab or block for, C. Brown,. 

Paving and building material, A. Pelletier 

Pen, fountain, W. W. Stewart 

Pen holder, reservoir, W. W.Stewart 

Perspective delineator, <!-. M. P. Van Lith 

Photographic cameras, plate holder for, W. H. 

Walker 

Pianos, wrest block bridge for, 1\ Gmehlin 

Pin. See Safety pin. 

Pipe coupling. E. Nunan 

Pipe. See Smoking pipe. 

Planter and check rower, corn, H. P. Hall 

Planter and fertilizer distributer, combined, B. F. 

Barnes 

Planter and fertilizer distributer, combined corn, 

J. Frantz 

Planter, check row corn. L. J. Bosworth 

Planter, corn, Vogel & Beitzell 

Planter, seed, A. W. Pagett 

Planting machine, corn, J. H. Jones 

Plastic material, drying sheets of , J. W.Hyatt... 

Plow, N. Shaff stall 

Plow governor, D. B. Tanger 

Plow, wheel, W. II. "Wilde 

Pocket knife, H. Story 

Post. See Fence post. 

Power. See Sewing machine motive power. 
Press. See Meat and lard press. Pad press. 
Protector. See Book protector. Tree protector. 

Pump, F. H. Hanson 254,129 

Pump. S. W. Martin 254,227 

Pump for steam boilers, feed, J. Houpt 254,321 

Pump, force, P. A. Myers (r) 10.048 

Pump piston, G, Miller — 254,35? 

Pump, portable force, S. Bonser. . . . 254,266 

Pump strainer, S. W. Martin 254,352 

Railway semaphore. W. Zimmerman 254.426 

Railway switch, street, R. H. Kicker 254,379 

Rake. See Hay rake. 

Reclining chair, G. F.Holt 254,133 

Refrigerating apparatus, A . D. Puffer. . . 254,370 

Refrigerator, sick room, S. F. Coues 254,428 

Ketn hook, check, C. M. ReynoMs 254,377 

Rendering and bleaching animal fats, method of 

and apparatus for, G. Cosine 254.279 

Rendering apparatus, G. f iayha 254,103 

Ring„ 8ee Bridle ring. 

Rock drilling machine, A. Shedlock.... 254.393 

Room, portable da,rk, J. Serdinko 254,392 

Safety pin, E. Williams, 354,445 



254,112 
254.378 
254,397 
254.169 

254,349 
254,132 
254,187 
255,109 
254.432 
254,242 



254.337 

10,047 

254,431 

254,203 

254,341 
254,391 
254,317 



254,221 
254,430 

254,117 
254,427 

"254,258 

254,288 
254,343 

254,2(il 

254,273 
254.322 
254150 
254,437 

254,419 
254,255 
254,262 



254.152 
254,374 
254.147 

254.415 
254,192 

254,191 
254,332 

254,186 
254,356 

254.384 



254,164 
254.402 
254,300 

254438 
254,136 
254,302 
254,362 
2M.154 
251325 
254,139 
254.123 
254,173 
254,403 

254 424 

254,166 
254.338 

254.284 
254,183 

254,195 
254.127 
254,251 

254,327 

254,328 

254,326 
254,269 
254,366 
254,174 
254,175 
254,178 

254.180 

254,209 

254,151 
254,128 

254,188 

254.207 
254,267 
254,444 
254,153 
254,331 
254.439 
254,394 
254.406 
254,418 
254,404 



Sash fastener, T. Orton 254,232 

Sash weights, core for, P. H. Griffln 254,126 

Saw filing machine, gin, E. W. South. <,..„„ 254,400 

Saw guide, J. P. Hall , 254,212 

Saw mill, circular, J. Campbell 254,il0 

Saws, hanging circular, J. Kitz... 254,142 

Sawing machine, circular. A. Euston.. 254,202 

Scraper, earth, W, Haslup (r) „ , 10,045 

Scraper, road, W. E. & H. L. Jacobs 254,137 

Seal set, cutter, and extractor, car, H. M. Foote.. 254,435 
Seat, fcee Mowing machine seat. Vehicle seat. 
Separator. See Gold separator. Grain separator. 

Sewer trap, J. F. O'Grady 254.364 

Sewing machine motive power, G. \V. Sowles 254,17;; 

Sewing machine shuttle, revolving, E. H. Hun 254, 217 

bewingmachine trimmer, T. J. Holton 254,319 

Sewing machines, mechanism for applying power 

to, I. Lecoeur 254.225 

Sheet metal vessel, E. H.Whitney.. 254,417 

Sheller, See Corn sheller. 

Shirt, I. Schneer 254,387 

Shoe, skating, W. J. Barber 254,257 

Sifter, combined flour and meal, N. Du Brul 254,434 

Sled brake, M. Hoffman... 254,318 

Smoking pipe, J. Cole 254,114 

Socket wrench, adjustable, F. Chantrell 254,275 

Soldering machine, G. R. Gleason 254,208 

Soldering machine, automatic, J. A. Forbes 254,124 

Spark extinguisher, I. Deyell 254,122 

Spike extractor. Turner & Prout 254,411 

Spring. See Vehicle spring. Wagon platform 

spring. 
Spring for keeping pitmen off dead centers, C. A. 

Van Allen 254,248 

Sprinkler. See Clothes sprinkler. 

Stacks, device for inclosing and protecting, S. N. 

Clevenger 254,276 

Stalk cutter, A. A. Kellogg 254.334 

Staple, W. Young ; 254,425 

Starch and apparatus therefor, manufacturing, E. 

Roat 254,239 

Starch machinery, E. Roat 254,158 

Starch washing apparatus, E. Roat 254,157 

Starch, etc., process of and apparatus for treating 

the refuse of, Koat & Hamlin 254,240 

Steam engine, E. G. Frykbere 254,125 

Steam pipe hanger, W. Kane 254.333 

Steamerand heater, wheat, C. T. Hanna 254,308 

Stone, artificial , C. F. Leidholdt 254.342 

Stone composition, artificial, W. W.Patterson 254,365 

Stone, manufacture of artificial, S. Tronc... 254,247 

Stove, hot blast, J. M. Hartman 254,131 

Stove, petroleum cooking, C. Riessner 254,380 

Stove, wood. C. Reeves .- 254,375 

Stoves, steam discharging apparatus for eooking, 

A.B.Bowden 254,193 

Supporter. See Anchor supporter. 

Swinging gate, Tatman & Davis 254,407 

Switch. See Railway switch. 

Table. See Extension table. Turntable. 

Tacking machine, E. Woodward 254,423 

Target, J. A. Crandall 254,200 

Teeth, temporary stopping for. G. A. Fowler 254,205 

Telegraph line, underground, T). Brooks 254,268 

Telegraph, quadruplex, S. D. Field 254,297 

Telegraph, sextuplex. F. W. Jones 254,220 

Telephone line signal call. F.R. Richmond 254,155 

Telephone transmitter, B. Berliner 254,190 

Thrasher and separator. W. Pierpont 254,238 

Thrashing machine feeder, M . Thomas, Jr , 254,177 

Ticket case, combined coupon and local, M. A. 

Smith 251,399 

Tile, floor, J. Siebel 254,396 

Tiller, walker & Miltner 254,179 

Tire, wagon wheel, L. Yakel 254,422 

Tobacco, labeling plug, D. W. De Forest 254,285 

Toy or child's carriage in combination with a 

musical box, C. M. Crandall . . .... 254,429 

Trace fastening for single trees, L. S. Edleblute.. 254,293 

Traction engine. Land & Campbel 1 254,223 

Trap. See Sewer trap. 

Tree protector, Hornung & Fuos 254,135 

Trimmer. See Sewing machine trimmer. Wick 

trimmer. 

Turn table. J. Schuyler 254,165 

Tuyere. N. A. Didier 254,433 

Umbrella, folding, C. L. Hurd 254,218 

Valve. See Musical wind instrument valve. 

Valve. T. R. Harrison 254,130 

Valve, safety, A. D. Puffer 254,368 

Valve, slide, W. S. Hughes 254,323 

Vapor burner, T. T. Woodward 254,185 

Vat. See Cheese vat. 

Vehicle running gear, A. J. Beach 254,104 

Vehicle seat, F. A. Comstock 254,115 

Vehicle seat ; O. Vanorman 254,412 

Vehicle spring, R. Muiholland 254,231 

Vehicle wheel, P.Lincoln 254,145 

Ventilator, "W. E.Moore 254,360 

Wagon, buckboard, Joubert & Ya ttaw 254,332 

Wagon platform spring, J. P. Johnson. 254,219 

Wall Paper trimming machine, R. Steel 254,443 

Washing machine, J. Fox 254,206 

Water gauge for closed vessels, revolving, A. D. 

Puffer 254,369 

Wheel. See Car wheel. Fifth wheel. 

Wick trimmer, W. C. Seaton 254.390 

Wind engine, P. Gering 254,303 

Windmill, C. C. liomberger 254,264 

Windmill, Straw & Signor 254,405 

Window, colored glass. L. C. Tiffany 254,409 

Wire, machine for ornamenting, J. A. Charnley.. 254,197 

Wire splicing tool, W. T. Lemon 254,144 

Wood, preserving, J. P. Card 254.274 

Wrench. See Adjustable wrench. Socket wrench. 



DESIGNS. 

Brush back. G. A. Scott 12,797 

Card receiver. 1 1 . Berry 12,79'i 

Chain, ornamental. S. L. Lederer 12,794 

Fork or spoon handle. J. B. Knowles . . . . 12,793 

Scales, McNally & Harrison 12.795 

Type, font of printing, C. J Miller 12,796 



TRADE MARKS. 

Cigars. Bock y Ca 9,141 

Cigars, cigarettes, chewing, smoking, granulated, 

and plug tobacco, and snuff. G. W. Van Slyke 

& Co 9,148 

Flour, FJolt A Co 9.144 

Medicinal oil. T. W. Poole 9,146 

Stockings. Smyth & Co 9,147 

Tobacco and cigars, chewing and smoking, R. 

Hamilton 9.14^ 

Tobacco for pipes, manufactured smoking, E. G. 

Irvine '...'. 9.145 

Violin strings, Estey Organ Company ,.,,, 9,142 



English Patents Issued to Americans. 

From February 17 to February 21, 1882, inclusive. 
Cans, manufacture of, H. K. & F. B. Thurber & Co., New 

York city. 
Covers for pamphlets, manufacture of . E.L. Milleret al., 

Washington, D. C. 
Door knobs, attaching, B„ II. Lockwood, Stamford. Conn- 
E3ectric light for railroads, E. r. Starr, Philadelphia, Pa. 
Electric telegraph apparatus, C N. Talbot, N. Y. city. 
Furnaces, E. J. Mallett, Jr., New York city. 
Hooks for steam pipes* I. N„Doremus»Paterson, N. J. 
Lamp wicks, G.Beck, Waco, Texas. 
Mowing machine, C. W. Levalley. St. Paul, Minn. 
Mowingmachine,W. F. Cochrane etal., Indianapolis, Ind. 
Paper fasteners. I. W. Heysinger, Philadelphia. Pa. 
Syringes, F. Wiihof t. New York city. 
Telegraph instrument, W. A. Shaw. Brooklyn, N. Y. 
Torpedoes, apparatus for propelling. W. E\ Johnston 

et ml.. New York city. 
Tubes for paint, etc., F. R. Grout, Chicago, I1L 



Stofteiiftits. 



Inside Page, each insertion - - - 75 cents a line. 
Back Page, each, insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



> Easy Lessons in Amateur PMograplrj. § 



SHow to Make Pictures. 

By HENRY CLAY PRICE. 

The PlotoirapMc Amateur. 
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By J. TRAILL. TAYLOR. 



MANUFACTURING 

PUBLISHERS, 
NEW YOiili CITY. 
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® SUPERIORITY PROVED «* 

I THE SIMPLEST5 BESTSEWINSMAGHINE IS THE I 

LIGHT- RUNNING- 



EBjjjja 



Perfect in every particular. 200,000 sold yearly. 
NEW HOME SEWING MACHINE CO., 

30 Union Square, N. Y, 
Chicago, Tils., Orange, Mass., or Atlanta, Ga. 



FARM LAW. BY HON. EDMUND H. 

BENNETT. This paper, which was read by the author 
betore the State Board of Agriculture of Massachusetts, 
is full of important information regarding points of law 
not generally known, and with which not only farmers 
but every person in business should be acquamted. it 
tells how to buy a farm or other property, how the deed 
should be drawn, what constitutes farm boundaries, 
what a deed of a farm or property legally includes, what 
rights the ow ner has in the roadway, what the law is In 
regard to fen ces, the law as concern s the impounding of 
cattle, the farmer's liability for trespasses of his ani- 
mals, the question of liability f orand protection against 
dogs, the law in regard to water-rights and drainage, 
what constitutes trespassing on the farm or property, 
the law in regard to the ownership of fruit hanging over 
the boundary line- between two properties, or over 
roads. AboutHvrina Hip— what the laborens entitled to 
if no bargain is ma*e ; what he forfeits by leaving beforo 
his time expires, etc.; laws on the subject. TheJSmploy- 
er'sUnbllity for his MeM^-IlIustrated by examples and 
with the lega'l aspects of each. About Fires-Tiie lia- 
bility of a hunter who fires a farmer's woods ; the right 
of the farmerto burn brush, and how far he is responsi- 
ble if Are is communicated to his neighbor's premises; 
how far he is liable to his neighbor for damages arising 
from fires through lightning or spontaneous combustion; 
the liability of railway companies for damages arising 
from fires communicated by locomotives. WaysOver the 
Farm— Various examples of right of way, and thelaws on 
the subject. Warranty of SeaLi—The two phases of the 
question that are of special interest to farmers and 
others, and their legal aspect. By making himself 
thoroughly familiar with the various law points, which 
are carefully and fully considered in this paper, all 
farmers and property-owners will be prepared to save 
himself thousands of dollars in the way of lawyers' 
fees and the expenses that often follow litigation. Con- 
tained in Scientific American Supplement, Nos.l eu 
and]74. Price 10 cents each. To behadat thisomce, 
and trom all newsdealers. 




T^NGlNEEas, Farmers, Mechanics, Mill Owners, Manu- 
j facturers, Builders, Mine rs. Merchants, etc., will find 
in Moore's Universal Assistant a:\-d Coaiplktic 
Mechanics work containing 1,016 pagea, 500 Engravings. 
461 Tables, and over 1,000,000 Industrial Pacts Calcula- 
tions, Processes. Secrets, Rules, etc., of rare utility in 200 
Trades. A$5bookfreeby maiifor$2.50; worth its weight 
in gold to any Mechanic, Farmer, or Business Man. Aivnts 
TT a/nted. Sure sale everywhere for all time. One agent 
reports $137.50 earned in G days. Forlll.ContentsPamph- 
let. Terms, and 128-page Catalogue of nearly 3,000 Stand- 
ard Books, address National book Co., 73 Beekman 
Street, New York. Mention thtepaper. 



HOW TO SOFTEN HARD WATER — 

Description of "Dr. Clarke's simple process for softening 
hard waters, and atthe same time purifying the water. 
This paper is of much value and interest. Contained in 
Scientific Amicrican Supplement, No. 270. Price 
10 cents. To be had at this office and from all news- 
dea'ers. 



FACTORY SITES GIVEN! 

To any perso n or firm desiring to locate at Brewsters, 
N. Y. Lots a re situated near junction of New York and 
New England, Harlem, and New York City and Northern 
railways ; excellent location for dwellings in the vicinity. 
The railroad companies as well as the citizens are de- 
sirous of encouraging any enterprise which promises 
healthy growth. Several factory sites al»ng the Croton 
River are alsooffered. Forfull particulars, address 

E. W. Addis, Chairman Village Committee. 



HEADACHES AXD THEIR TREAT- 

ment. By Dr. F. A. Simmons. An interesting and valu- 
able paper, showing the various causes, immediate and 
remote, that give origin to headaches. The study of con- 
ditions of system shown to have a practical bearing on 
treatment. Proper mode of treating the various forms 
of headache. Contained in Scientific American Sup- 
plement, No. U58. Price 10 cents. To be had at this 
office and from all newsdealers. 




TOOLS for Machinists, Carpenters. Amateurs, Jewellers, Model 
Makers, Blacksmiths, etc. Send for Catalogue, and state what kind 
of Tools jou require. TALLUAN & McFADDEN, 

60? Jtt«rket St^ PMUdelpMa, pa. 



GET THE BEST AND CHEAPEST. 




3\ -<SL. JFATSr c&5 OO., 

{Cincinnati, Ohio, TJ. S. A.'' 

Exclusive Agents and Importers for the 1'iiited States, ofthe 

CELEBRATED 

PERIN BAND SAW BLADES, 

Warranted «Mj>ei*<oi' to all otHers tn quality, fin- 
Hhpwnifor-mityoftemi»w,&m\ general Ultra* 
bHity. One Pei'fj* S«.?« outwears /fti«e*» ordinary saws. 



MASTER MECHANIC WANTED, to take charge 
of the Machinei'yof a large Manufacturing Establish- 
ment near New liork. Must understand steam, and have 
a knowledge of draughting and be handy on repairs. Ad- 
dress for two weeks, B. C. D., Box 773, New York. 



VARIABLE 



■jTTrjT TOUT OFF ENGINE, 25T0 50% 

II dill P SAVE0 ' N FUEt - SIMPLE !N DEVICE 

VI A LI L LfECQNQM IGAL CURABLE. MANFGTOBY 

BALL ENGINE CO. ERIE PA.<— 



RATIONAL iESTHETICSe a x" a S 

are represented in Dbmorbst's Monthly. 
2 A |3 13 I 1 number is a gem. 
Eh r\ ^^ IV I La Price, twenty cents ; 
to be had of all Booksellers and News- 
dealers. W. Jennings Demokest, Pub- 
lisher, 17 East 14th Street, New York. 



PATENTS SOLD 

Joint Stock Companies formed. Stock placed for incor- 
porated Companies. Good investments always on hand. 
Highest references given. Circulars free. E. L. RICH- 
ARDS & CO., Brokers. 733 Broadway. New York. 




NECKED SPINDLE 
AND OIL TffiHT BUSH 



* AND MILL FURNISHINGS. *>> 

UTICAN.Y.U.S.A. 



MINERAL WOOL. 

This Fireproof and indestructible material success- 
fully prevents lossof heat by radiation, keeps frost from 
water pipes, deadens sound, checks spread of fire in walls, 
partitions, fl oors of dwellings. 25 cts. per cubic foot. 
U. S. MINERAL WOOL CO., 16 Cortlandt St., N. Y. 



DROPFOKGINGS 



OF IRON 
OR STEEL 



BEECHER& PECK, NEW HAVEN CONN. 



niICA D f° r Cash— a nearly new ton-horse Engine. 
uKEHr C. H. WARRINGTON, West Chester, Fa. 



WE ARE ANXIOUS TO PURCHASE A 

SECOND-HAND ENGINE, diameter from 12 to 22 
in., stroke 24 to 36 in., and one or tw© Boilers, diameter 
42 in., length 26 feet. Address O. AKBOTJR & BEO.. 

Post Office Box 177, Baton Kouge, La. 



||A|| cw made with my Rubber Stamp Apparatus. 
HI UN EI S. A. BROWA, Buffalo, N. Y. 



APCUTC can now grasp a fortune. Address 
All C H 19 RIDEODT & CO., 10 Barclay St., N. Y. 



ON THE SPACE PROTECTED BY A 

Lightning Conductor. An important contribution to 
electrical science, by Mr. W. H. Preece, in which the 
author shows by the aid of diagrams the amount of 
space that will be protected by a lightning-rod of any 
given dimensions. Illustrated with five figures. Con- 
tained in Scientific American Supplement, No. 
3SS. ^rice 10 cents. To be hadat this office and from 
all newsdealers. 




PATENTS. 

MESSRS. MTTNN & CO.. in connection with the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirtySm 
years' experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. Ail business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN & CO., Solicitors or Patents, 
261 Broadway, New York. 

BRANCH OFFICE -Corner of F and 7th Streets, 
Washington, D. C. 
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Founded by Mathew Carey, 17S5. 



BAIRDS 




FOR PRACTICAL MEN. 

Our new and enlarged Cataloguiwf Practical and 
Soikntifcc Books, 96 pages/ Svo, revised to March 1,1882; 
a Catalogue of Books on Dyeing, Calico Printing, 
Weaving, Cotton and woolen Manufaotuue, 4to; 
Catalogue of a choice collection of Practical, Scien- 
tific, and Economic Books, 4to ; List of Books on 
Stkam and the Steam engine, Mechanics, Ma- 
chinery, and Engineering, 4to; Lists of Books on 
Painting, Varnishing. Sign Writing, Drawing, 
Dkcorative Art, etc.; Eu<;ctr,o-Metai,l,urgy, Gold 
and Silver Working, Watch and Clock Making, 
etc.; Distilling, brewing, etc.; List of Books on Min- 
ing, Mining Machinery, Coal, etc., 4to; two Cata- 
logues of Books and Pamphlets on Social Science, 
Political Economy, Ba xks. Population, Pauper- 
ism, and kindred subjects , a Catalogue of recent addi- 
tions tO OUr StOCk Of PRACTICAL, SCIENTIFIC, AND 

technical Books; a*wellasaList of Leading Books 
on Metal Mining, Metallurgy, Mineralogy, As- 
saying, and Chemical Analysis, sent free to any 
one, in any part of the world, who will forward his 
address. 

HENRY CAREY BA1RD & CO.. 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Street, Philadelphia, Pa. 




TRANSMISSION OF POWER TO A DIS- 
tanee.— By Arthur Achard. A paper road before the 
Institution of Mechanical Engineers. Being a summary 
of the practical results obtained in the transmission of 
power to a distance by different modes. I. Transmission 
of Power by Wire Ropes, and the formulae for calcula- 
tion. II. Transmission by Compressed Air,with formula. 

III. Transmission by Pressure Water, with formulae. 

IV. Transmission by Electricity. General results ob- 
tained by the several methods Thisisoneof themost 
valuable, practical, and comprehensive papers on the 
subject recently published. Contained in Scientific 
American Supplement, Nos. '274 and 275. Price 
10 cents each. To be had at this office and from all 
newsdealers. 



WATER ELEVATOR, OR STEAM JET PIMP. 

For Pumping Hot. Cold, or Dirty 
Water, Lye, Tan Liquor. Acids, 
Slops, etc., this Pump is durable, 
effective, econoifiical, reliable, and 
tow priced. With 50 lb. steam a 
1 in. $8.50 pump raises 310 gal. per 
, hour, 50 ft. high. With 55 lb. 
\ steam a 2 in. $16 pump raises 2J00 

* gal. per hour 53 ft. high. Ten 

sizes, % to 6 inch. Cheapest reliable Steam Fire Pump 
made. State for what purpose wanted, an* write for 
prices, etc. 

VAN DUZEN & TIFT, Cincinnati, O. 

THE BIGGEST ThTngIuT "^^r^ 

(new) E. NASON 4 CO.. Ill Nassau St., NewYork 




BUFFALO FORGE CO 



POWER St 

STAND BLOWERS. 

BUFFALO 



FREE 



ABSOLUTELY 

To Every Reader of 

this Paper. 
A Beautiful Engraving of WASHINGTON, 
LINCOLN, CARFIELD AND ARTHUR, 

with Statistics of our Nation's Growth and Prosperity, 
embelished with beautifnl and original designs, to- 
gether with an Artistic Engraving of The LO RD'S 
PRAYER. This Picture Is I ntir.-iy i\«™ mid 
Original. Size, 19x84, and the Artist 8 work alone 
cost over $l,SOO. It is a Picture that appeals 
directly to the heart of every American Citizen, and 
is worthy of a place in the parlor of every American 
home. Although this Engraving was intended to 
Retuiiat One »»iiai-. per Copy, the Proprietors 
have decided to give a copy FREE, together with a 
Three Months' Subscription to their Illustrated Ma- 
gazine, provided 27cents in stamps are sent to pay 
postage and packing expenses. This offer ia onlymade 
to introduce the Picture and Magaz.ne, an«l holiis 
good ( ill .ini> iti. Only. We have a copy of the 
Picture Jind Magazine in our office, and would recom- 
mend our readers to take advantage of this offer. 
The firm are perfectly reliable. Address your orders to 

R1DEOUT& CO., IO Barclay St., N.Y. 




The Victor Rock Drill 

WELL. BOKEB XSO PEOSPECTOH. 

T2ie Diploma and. Prize Medal awarded it at 
the** Centennial n in 185&. 3Soentu-s i.xo_f these 
hand machines orderedinone day. t^T3ood 
active Agenta can clear Si 25 per 
week. Send, for Circulars and Terms. 
Address W. WEAYEK,Pb.ceiuxvme, Pa* 



BALDNESS.— BY GEORGE H. ROHE, 
M.D. A brief but Highly Useful paper, showing the 
causes of Baldness, how Dandruff is produced, why the 
Hair falls off, with explanations of Kafosi's Prompt and 
Effectual Kemedy and Recipe fcr the same; together 
with Directions and General Advice for Preventing 
Baldness, Restoring and Preserving the Hair. This is 
o :e of the most Useful, Practical, and Valuable 'Papers 
concerning the Treatment of Baldness ever published- 
Contained in Supplement 161. Price 10 cents. 



$777 



a Year and expenses to agents. Outfit free. 
Address P. O. VICKERY, Augusta, Me. 



>QUrflrfclM!0!)Ni| 

^nTSCRiPTION ^to^l 



CHOICE SEEDS! BEST OFFER YET! 

For nine 3c. postage stamps I will send for trial 11 papers 
Choicest feeds, growth of 1881, 50 to 500 seeds in each 
paper : Larae ft. Pansy (16 varieties). Verbena (from 100 
kinds), Double and Quttled Asters {15 colors), Larae Double 
Everlasting (6 colors). New Golden Striped Double Portu- 
laca, China and Japan Pinks (11 varieties). Neiv Feathered 
Celosia, Whitlavla. Double Pompon Aster (12 colors;, Agera- 
twm. New Spiral Mignonette, and my New Illustrated Seed 
Catalogue I,. W. (JOODELL, Amherst, Mass. 



.HayderTs Modern School for Guitar. 

S With over 100 Songs & Pieces. 75 Cts. 
'Circulars free. W. L. Hayden, KoslOD MilSS. 

Surveyors' Compasses, Pocket Compasses, and Protract- 
ors made as specialties. A. W. Philo. 81 Ferry St., Troy, 
N. Y. 



I WANT TO BUY A 25 to 40 H. P. ENGINE 

and Boiler, second-hand, but little used. Situate in New 
York State or New England. Address, with full particu- 
lars, FERDINAND A. WYMAN, Hyde Park.. Mass, 



NEW YORK BELTING AND PACKING COMP'Y. 

^djijjfM The Oldest and Largest Manufacturers of the Original 

iliSP*llik SOLID VULCANITE 

Be MERY 'WHEELS. 

v 1 ll^^^i 1/ *H other kinds Imitations a.nd Interior. Our name is stamped in full upon all our 

^IWWlllr standard BELTING, PACKING, and HOSE. 

Address NEW YORK BELTING AND PACKING CO., 
^JHlliU^- JOHN H. CHEEVER, Treas. 'J9 1'AltK ROW, NEW YORK. 

BmarrWl.ee:. » x» 33 O X A X. I«r O T I O 33 . 

Owing: to the recent great fire i n the " World" Building, our office 1ms been removed as above. 



ROOFING. 

For steep or flatroofs. Applied hy ordinary workmen 
at one-third the c»st of tin. Circulars and sampiesfree. 
Agents Wanted. T.NBW.K John Street, New York. 



MENS SENSITIVE PAPER 



L blue process 



SEND FOR QUOTATIONS FOR OTHER SIZES.A LIBERAL DISCOUNT to LA.f 
USERS TH0S.H.MSC0LUN PHOTOGRAPHIC SUPPLIES PHILA 



THE FLIGHT OF BIRDS. — BY A. C. 

Campbell. An interesting paper, in which the author 
explains the structure of the bird's wing, and the 
mechanical principles involvedinflight, rfnd from thence 
shows how the bird contrives to sustain itself against 
gravity and to acquire any desired speed. Illustrated 
with^cuts. Contained in Scientific American Sup- 
plement, No. '298. Price 10 cents. To be had at this 
office and from all newsdealers. 




CLARK'S RUBBER WHEELS. 

This Wheel is unrivaled for durability, 
simplicity, and cheapness. Adapted for 
Warehouse and Platform Trucks, Scales, 
Heavy Casters, and all purposes for which 
Wheels are used. Circular and Price List 
free. GEO. P. CLARK, Windsor Locks, Ct. 



ICE MAKING MACHINES, 
COLD AIR MACHINES, 

For Brewers, Pork Packers, Cold Stor- 
age Warehouses, Hospitals, etc. 

Send for Illustrated and Descriptive Circulars. 

J»ICTET AltTIFIClAI, ICE CO. (Limited), 

142 Greenwich Street, 

P. O. Box 3083. New Yorls City, N.Y. 



WATCHMAKERS. 

Before buying lathes, see the " Whitcomb," made by 
AMERICAN WATCH TOOL CO., Waltham, Mass. 






* SEND GREEN STAMP FOR ILLUSTRATED CIRCULAR. 

MOSS ENGRAVING CO. 535 PEARL ST. NEW-YORK. Box^ — 



LWJFJFlTtfjftTj^^ 




SPEAKING TELEPHONES. 

THE AMERICAN BELT, TELEPHONE COMPANY, 

W. H. Forbes, W. R. Driver, Thro. N.Vail, 
President. Treasurer. Gen- Manager. 

Alexander Graham Bell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus. 
Including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim ; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorize* 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AME1MCAN BEI.Ij TELEPHONE COMPANY, 
95 Milk Street, ilosion, Mass. 



THE PLATTSMOUTH BRIDGE.— FULL 

description of the new and important railway bridge 
constructed over the Missouri River at Plattsniouth, 
Neb., from plans by Chief Engine er George S. Morison. 
Locomotion. General description. Foundations. Ma- 
sonry. The superstructure. Viaducts. Deck spans. 
Channel spans. Steel. Floor. Illustrated with eight 
figures, showing: perspective view of bridge; vertical 
sections; caissons; piers; and map showing location of 
bridge. Contained in Scientific American Supple- 
m icnt, No. 285. Price 10 cents. To be had at this ofhee 
and from all newsdealers. Another article (illustrated) 
on the same subject may be found in Supplement, No, 
% Z7 i • Price 10 cents. 
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JO^NGRtENWODD&CO. 

, /f?p<;He$t£r,H.X- i 



MACHINERY 

of every description. 121 Chambers and 103 Reade Sts., 
NewYork. ThkGeorgk Placjj Machinery Agency. 




RESIDENT. 



MANUFACTURERS OF 



WIRE ROPE, BRIDGE CABLES, SHIP RIGGING, 

Tramway Ropes, Champion Barbed Wire, etc. 



Office and Works: 



Office and Warehouse : 



, Send for _ 
WILBESBAKKE, PA.^price list. J gf LIBERTY ST., »E»V YORK. 



NASAL CATARKH — BY Db. F. H. BOS- 

WORTH. A paper read before the New York Academy 
of Medicine ; to which is appended the discussion of the 
subject which took place subsequently among the mem- 
bers, and in the course of which much light was thrown 
on the following mooted questions: What is Nasal Ca- 
tarrh? What are its tendencies? How can it best be 
treated? Can it be cured? Contained in Scientific 
American Supplement, No. '26*2. Price 10 cents. 
To be had at this office imd from all newsdealers. 



slLlToLONDON.BERRYs.ORTOr 

PHIL A P A FOR' 
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Machinists' Tools. 

NEW AND IMPROT ED PATTEBNS. 

Send for new illustrated cata logue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANUFACTURING CO., 
Sew Haven, Conn. 



RUPTURE 

cured without an operation or the injurv trusses inflict 
by Dr. J. A. SHEBMAN'S method. Office, 251 Broadway. 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 



Pennock's patent Road Machine. 

REPS THE HICHWAYS FIVE TIMES BETTER Ff» HALF TBE PRESEW 




Manufacturers of "Matchless" Dump-Scraper. 
S. PENNOCK & SONS' CO., 

Kennett Square, Pa., and * 7 ort Wayne, Ind, 



$66 



a week in your own town. Terms and $6 outfit 
free. .Address H. Hallett & Co., Portland, Me. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates. Stone and Ore Crushers con- 
taining the invention describe* in Letters Patent, issued to Eli w. Blake. June 15th. I85S, togeth- 
er with Ni'.w amd Valuable imphov km k.nts, for which Letters Patent were granted May 11th 
and July 20th, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past iif teen years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FAEREL FOUNDRY ANI> MACHINE CO., .Uanufrs., Ansonia, Conn. 
COPEL.ASJJ & BACON, Agents, New York. 



GAS-FIRED STEAM BOILERS.— A DE- 

scription of some of the more successful of recent 
efforts to construct furnaces for heating boilers with tbe 
least possible consumption of fuel. Muller and Fichet's 
producer, and its merits and defects. Heartmann's Fur- 
nace. Heaupt'snew arrangements of firebrick arches 
for obtaining a thorough mixture of gas and air. Full 
account of trials made with the latter, and the success- 
ful results obtained. Illustrated with 16 figures. Con- 
tained in Scientific American Supplement, No. 
219. Price 10 cents. To be had at thisofficeand fron: 
all newsdealers. 
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Elegant New Style Chromo Cards, namein Gold and 
Jet, 10c. American Card <!o.,W« Haven, Ct. 




DJ) YOUR OWN PRINTINB 

Presses and outfits from $3 to $500 
Over 2,000 styles of type. Catalogue and 
reduced price list free. 

H. HOOVER, Phila., Pa 



VOLNEY W. MASON & CO.. 

FRICTION PULLEYS. CLUTCHES, and ELEVATOR. 

PROVIDENCE, R. I. 



I CLAY RETORTS ALL SHAPES. 



"23 12 ST, ABOVE RACE, PHILADELPHIA. 



CORRECT TIME! 

Jf you wanttheBest Time Keeperforthe Maney that 
canbe bought anywhere in the World, get the 

Lancaster Watch 

Sold by Jewelers throughout the United States. Its 
16 grades are not the lowest in price but the best for 
the money. All Quick-Train y, plate Movements. 
Established 1874. Ask for the LANCASTER, PA., 
QUICK-TRAIN RAILROAD WATCHES. 



OFR NEW PACK FOR 1883. 
50 ALL Chromo Cards, [.Extra fine 



eU,UALITY Stock]Artistic designs of Swiss Floral,Sea- 
NOT View, Wreath, Landscape, Gold and 

1 A M T I TV Silver Panel, Bird Motto, Butterfly, 
IH " LLLL 1Mb — llftht, Summer tad WlnterScenes, 

all in Twautiful [r.otgauJy] colore, with vour name in fancy type, 
10c. Sample Book of 90 costly Styles for 1882 S5e. 40 per cent 
paid to \i'ts. or dp autifulpHzes (riven fur clubs. Particulars with ev* 
cry ortf r. CAX.TON P KIN TING CO. Northtord Conn. 



prs new iron |L0wm 




POSITIVE EIiASI. 

IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any otter Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, INO. 

S. S. TOWNSEND, Gen. Agt.,6 Cortland St.,8 Dey St., 
COOKE & CO., Selling: Agrts., 6 Cortland Street, 
JAS. EEGGS 8s CO., Selling Agts. 8 Dey Street, 
NE1V YORK. 
SEND FOR PRICED CATALOGUE. 




PAT. KEY SEAT CUTTER 

WILL CUT 100 SEATS 4&X 5 /8 INCH 

F^SSSSMi 

'i>' VOL.45. N55. 181 IP 

TREV0RX CO.LOCKPORT.N.Y. 



ROSES 



\ — Poursuperb Oil Pictures, 
4ins. by 53^ each, of choice 

Roses for Easter Cards, 

will be" found in Demorest's Monthly for 
A U 13 II in addition to the usual 
f\ 1^ t\. I Lb quantity of excellent 
illustrations and reading. Price, twenty 
cents ; to be had from all Booksellers and 
Newsdealers. W. Jennings Dbmorbst, 
Publisher, 17 East 14th Street, NewYork. 



<fr *f. CQfl per dayat home. Samples worth $5free. 

4>0 III 4>ZU 



Address Stinson & Co., Portland, Me. 




WITHBRBY, RTJGG & RTCHARDSON.Maimfaeturera 
of Fatent vv ood Working .Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by K. Ball & Co.. Worcester, Mass. Send for Catalogue. 

GLUCOSE-A COLLECTION OF VAL- 

uable technical papers on the manufacture of this im- 
portant commercial product. The American manufac- 
ture of corn glucose. The conversions— Starch, Dextrine, 
Complete Glucose. Depreciation of a glucose factory. 
Fire risks of glucose factories and manufactures. Glu- 
cose factory ignitions and fires. The Hirsh improved 
process of manufacturing sugar from corn. Wolff's im- 
proved process. Furbish 's process of glucose manu- 
facture, i'igeon's improved process of manufacturing 
the same. Full details of each method. Illustrated with 
two cuts. Contained in Scientific Amkuioax Sup- 
plement, Nos.2-3:#and^60. PricelOcents each. To 
be had at this office and from all newsdealers. 



BYKE'S BEARD ELIXIR 

, ^Forneg InxuTiant Mustache, Whis- 

■9 jCffesra, or hair on haid heads fn 20 to 
30 davs. Both youngand old sur- 
prise everyboly. 2 or 3 Pk((» does 
- 1 - Torfc. W;llpro*eitorforfert 




■per Package * 




A. h. SJUT1I ts CO., Sole Agt's, Palaline, III. 



ERICSSON'S 

New Caloric Mil Eiine 

FOR 

DWELLINGS AM) COUNTRY SEATS. 

Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists. 

DELAMATER IRON WORKS 

C. H. 1JEI.AMATER & CO., Proprietors, 

No. 10 Cortlandt Street, New York, N. \. 




$72 



A WEEK. JlSadayathomeeasilymade. Costly 
outfit free. Address Tkhe & Co., Augusta, Me. 



HOUSE DRAINAGE— BY EDWARD S. 

Philbrick, C.E. A lecture delivered before the students 
of the Massachusetts Institute of Technology, discuss- 
ing the very important subject of the construction of 
the drains situated within the housewalls; pointing out 
the proper method of arranging the plumbing fixtures, 
what materials should be used for main drains, soil 
pipes, small waste pipes, etc., how these should be con- 
structed, and how arranged to effect the most perfect 
drainage and prevent the exhalations of noxious gases. 
With three illustrations. Contained in Scientific 
American Supplement, Wo. £43. Price 10 cents. To 
be had at this office and from all newsdealers. The same 
number contains an illustrated description of an " Appa- 
ratus for Clearing Sewage.'' 




AUGER. 



This Bit will bore through all hard, knotty or gummy 
woods without beinq withdrawn.. The worm will not clog. 
Send for price list and catalogue. Gardnhk & Chand- 
ler, Gen'l Agents, 1321 Washington St., Boston, Mass. 



ON 30 DAYS' TRIAL! 

We will Send on 30 Days' Trial 

Dr, Dye's Electro-Voltaic Belts, Suspensories, 

And oilier Electrical Appliances TO MEN 

suffering from Nervou* Debility, Lost Vitality, 

etc., speedily restoring Health and Manhood. 

, Also for Rheumatism, Paralysis, Uver and 

: Kidney Troubles, and many other diseases. 

i Illustrated pamphlet free. Address 

j ;- -VOI/TAIC »EIiT CO., Marshall, Mich. 



WOODWORKING MACHINERY, 

For Railroad ShoDS. Planine Mills. Car Builders. Cabinet. Carriage. Sash. Boor, and Blind Makers. " 



.A.C0E BRASS MFG. CO <k 

pBASs 10RRINGTON.— G0NN. W|f?g' 
- n A p N p D r p MATERIALS fOR METAUiq. A^b 

T2\»Jn*Wu*i^'-r*™\*P- BUNKS 



i S. A 



For Railroad Shops, Planing MiUs,Car Builders, Cabinet, Carriage, Sash, Door, and Blind Makers. ' 

.WOODS MACHINE CO., \Vi Hiuh St., Boston 1 91 Liberty St.. N. Y.i 61 S. Canal St.. Chicago. 



FOR SECOND-HAND ENGINES, 

Address HARRIS IRON WORKS, Titusvilie, Pa. 
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Utntiitmmts. 



Inside Page, each insertion 
Back Pa are, each insertion 



75cents a line. 
£1.00 aline. 
(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as ths letter press. Adver- 
tisements -must be received at publication office as early 
morning to, appear in next issue. 



DeFALOS' 

PRESSURE MODERATOR 



SAVES 




per cent. 



Gas Bills 



where they 
amount to 
over $10 
per month. 

Snltabls for 

Residences, Factories, 

Stores, Churches, etc* 

Every Moderator sold under 
our guarantee. Money refunded 
if machine fails to regulate and 

save gas as Stated. Send for Price List 

HOWARD MFC. CO., 

304 Broadway, New York. 



P8C«29f879] 



JOHN HOLLAND, 19 YV.4th St., Cincinnati, O., 

Manufacturer of all styles of J5«-st Quality Gold 
Pens, Pen and Pencil Cases, Gold Toothpicks, etc. 

Our pens received the highest award at Philadelphia 
Exposition '' for great elasticity andgeneral excellence." 
See judges' report, published by L,ippineott& Co. 

For sale by the trade. Illustrated lists mailed free. 



Best Boiler and Pipe Covering Made! 

The Celebrated Patent 

Air Space 

GO-V" EBXKG 

For STEAM BOILERS and PIPES, HOT BLAST PIP- 
ING, etc., etc. Address CHALMERS SPKNCECO., 
!£3 John Street, New York. 



Live Foxes Wanted. 

Address Box 178, Montelatr, N. J. 



BEST 



■THEfflfrWATCffM 



Will. A. HARRIS. 

PROVIDENCE, B^. |^<J?ARK STREET), 



Six minutes walk 
Original and Only builder of the 

HARKlS-COliLLSS ENGINE 



„,.Jst from station . 
inly builder of the 



With Harris' Patented Improvements, 
from f» to 1,000 H. P. 



^^THE PARAGON SCHOOL D ESK 

HfS^^GARRETSON'S EXTENSION 




-»• TABLE SUDE '<- 

BUrFALoTlARDWARE C 
SWAN SI, BUFFALO N.Y. 
*SEE ILlUSft EDITORIAL SEPTI7.I88/ 




Stevens' Roller Mills, 

FOR ' 

GRADUAL SEDUCTION OF GRAIN. 

Manufactured exclusively by 
THE JOHN T. NO YE MFG. CO., Buffalo, N. Y. 



USE MACHINERY WIPER CliOTHS. 

Made by BROWN M'F'G CO., Providence, R. I. 




At Low Prices. Large Assorted Stocks 
A. & F. BROWN, 57-61 Lewis St., New York. 



COLUMBIA BICYCLE 

Is what every boy wants and 
what every man ought to have. 
Send 3c. stamp for illustrated 
catalogue, with price lists and full 
information. 

THE POPE M'F'G CO., 

597 Washington St., Boston, Mass. 




DTTiinmotcTic For showing heat of 
•tryTOineiei », Ovens. Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil Stills, etc. 

HENRY W. BULKLEY, Sole Manufacturer, 

U9 Broadway, New York. 



BLISS'S AMERICAN WONDER PEA. 




Extra Early, Very Dwarf (8 to 10 inches), Re- 
quires no Busliing, Exquisite Flavor. 

Rev. Henry Ward Beecher says : " Your peas are wonderful ; 
none others so good. Another year, I do not mean to plant any 
others, early or late." 

Circulargivingfull description mailed to applicants. 

CAUTION.— As there is an inferior Pea in the market 
called the "American Wonder," be sure and get thegenuine 
"BLISS'S AMEEKAN WONDEE." 

PRICES.— One-third pint package, 20 cents; pint, 5< cents; 
quart, li.oo; by mail, post-paid. 



B. K. BLISS & SONS' 
HAJtD BOOK for the FARM AND GARDEN. 

300 Beautiful Illustrations, 

With a rkhlycolored plate of a Group of Pansies.and a descrip- 
tive price-list of 2000 varieties of FLOWER and VEGETABLE 
Seeds, Bulbs, Plants, etc., with useful information upon their cult- 
ure. 150 pages. Mailed to all enclosing6 centsto pay postage. 



THE AMERICAN GARDEN. 

A beautifully illustrated monthly journal devoted exclusively 
to the garden. Its contributors are all acknowledged authorities 
on the subjects treated by them. 

Valuable Seed Premiums given to each subscriber. Vol. III. 
commenced January, 18S2. 

$1.00 per year ; 6 copies, $5 00; sample free. 

B. K. BUSS & SONS, 34 Barclay St. New-Ybrk. 



FRIEDM ANN'S PATENT 

EjectorS 

Are the cheapest and most effective machines 
in the market for 

EleTutim later ant Conveying: Lipids 

from Mines, Quarries, Pontfs. Rivers, Wells, Wheel Pits ; 
for use in R. R. Water Stations, Factories, etc They 
are splendidly adapted for conveying liquids in Brew- 
eries, Distilleries, &ugar Refineries, Paper Mills, Tanner- 
ies, Chemical Works, etc. Send for illus. catalogue to 

NATHAN & DREYFIS, 

Sole Manufacturers, NEW YORK. 




LYON&HEALY 

State & Monroe Sts., Chicago. 

Will send prepaid to any address their 

BAND CATALOGUE, 

for 16$2, 200 pages, 210 Engravings] 
of instruments, Suits, Cap*, Belts, 
Pompons, Epaulets, Cap-Lamps, 
Stands. Dram Major'* Staffs, and 
Hats, Sundry Band Outfits, Repairing 
Materials, alsa Includes Instruction and Ex- 
jercises for Amateur Bands, and a Catalogue' 
«f Choice Band Music, 




KIRKHAM, HULETT & CHANDLER'S 

STANDARD WASHER-SCRUBBER. 

Removes all the Ammonia and a large percentage of 
the Carbonic Acid and Sulphhreied hydrogen 
from GAS. Adopted by over 100 Gas Companies in 
Europe and by the Baltimore. Williamsburg, Citizens' 
(Newark. N. J.), Newport. R. I., St. Joseph, Mo., and 
Quebec Gas Companies. GEO. SHEPARD PAGE, 

49 Wall St., New York, Sole Agent. 



■fl-ri • rnfnyin ORGANS, 2? stops, $90. Pianos, $126 up. 
■Ssas £ i i a^^Factory running day and night. Papers 
free. Address Daniel F. Hearty, Washington, N.J. 



RAILROAD DEPOTS IRON BUILDINGS WHARF SHEDS 
SUGAR HOUSES /SELFFITTING" . COTTON STORES 
PUBLIC MARKETS (CATALOGUES GWTIS} RETORT HOUSES 
WALTER C.BERGIUS &.C0-GLASGOW-SC0TLAND. 



IRIDIUM: 

THE HARDEST METAL KNOWN. 

Not attacked by acids or alkalies: not oxidized 
in the air; almost infusible. Manufactured under 
John Holland's process (patented May 10, 1881) by 

THE AMERICAN IRIDIIM CO., 

S. E. Corner Pearl and Plnm Sts., Cincinnati, Ohio. 




JENKINS PATENTYALVES 

THE STANDARD 
MANUFACTURED OF 
BEST STEAMMETAL. 
JENKINS BR0S.71J0HN ST.M.Y. 




"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for illustrated circular. 

WiU. SELLERS *fc CO., l'h i la. 



FOR INFORMATION CONCERNING 

Holly Water Works, 

" FOB 

CITIES, VILLAGES, SUBURBAN TOWNS, 
FACTORIES, ETC., 

Apply to the 

HOLLY MFG.C0.,L0CKP0RT,N.Y. 

Or C. G. HII.DRETH, See'y, 

157 Broadway, New York City. 

Prevent Accidents 

Jromslipping. Thehand- 
r somesfc and safest car- 
riagestepmade. Forged from 
best Iron and formed with 
a sunken panel, in which is se- 
cured a plating of richly 
moulded Rubber.. Durability war- 
ranted. Ukistrate&cireularfree. 
Rubber. Step Manufacturing* Co. 6 Boston, Mass. 




THE DINGEE & COKARD COS 

BEAUTIFUL ETEK-BLOOMINft 




The only establishment making a SPECIAL 
BUSINESS of ROSES. 60 LAROE HOUSES 
for ROSES alone. WeOIVE AWAY.inPreml- 
ums and Extras, more ROSES than most estab- 
Iishments grow. Strong Pot Plants euitablefor imme- 
diate bloom delivered safely, postpaid, to any posi^oflice. 
5 splendid varieties, your choice, all labeled, for SI; 
!2lorS2: l9for$3; 26for$4; 35 for $5; 75I0r 
$10: I00for$l3. Our NEW CUIDE, acomplete 
Treatise on the Rose, 70 VX>, elegantly illustrated— free to all. 

THE DINCEE & CONARry CO. 

Rose Growers, West Grove, Chester Co., Fa. 




Punching Presses 

DIES m OTHER TOOLS 



SHEST METAL OOODS, 
DROP roKQINCa, As.. 

-Stiles 6 Parker Press Cj>, 
Mlddluav OfOaaat 




Hard Rubber. 

Manufactured in any desired form by 
THE RUBBER COMB AND JEWELRY CO., 

33 Mercer St., New V ork. 
Estimates furnished and correspondence solicited. 



BATTERIES. WIRES, MAGNETS, INSTRUMENTS. 
TELEGRAPH AND ELECTRICAL SUPPLIES: CATA- 
LOGUE FREE. C. E. JONES 4 BRO., CINCINNATI, O. 



PATENT 



rullMi 



SHAFTING 



The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is timer to gauge, than any 
other in use renders itnndoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat. Co up ling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGIILINS, 

Try Street. 2d and 3d Avenues, Pittsburg, Pa. 
Corner take and Canal Sts., Chicago, 111. 
B^" Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. Y. 



Tie Pliosplior-Bronze Smelting Co. , Limited 

512 Arch Street, Philadelphia, Pa. 




wir 

For hoisting, transmission of power, standing rigging, 
tiller ropes, ga s macb in es, etc. 



Particulars on Application as above. 



OWNERS OFTHE U. S. PHOSPHOR-BRONZE PATENTS. 

Sole Manufacturers of Phosphor-Bronze in the IT. &. 



H.WJ0HHS 



LIQUID PAINTS 

ASBESTOS ROOFING, 

ASBESTOS BOILER COVERINGS, 
ASBESTOS LINING FEl/f, 

ASBESTOS STEAM PACKING, 
ASBESTOS WICK PACKING. 
ASBESTOS FLAT P 1CKING, 
ASBESTOS MILLBOARD, 
ASBESTOS GASKETS, 

ASISKSTOS SHEATHINGS, 
COATINGS, CEMENTS, Etc. 

Descriptive price lists and samples sent free. 

H. W. JOHNS M'F'G CO., 

87 Maiden Lane, New York. 




To any suffering with Catarrh 
or Bronchitis who earnestly 
desire relief, I can furnish a 
means of Permanentand Pos- 
itive Cure. A Home Treatment. 
No charge for consultation by 
mail. Valuable Treatise Free. 

**His remedies are the outgrowth 
of his own experience; they are 
the only known means of per- 
manent cure." — Baptist. 
Rev. T. P. CHILPS, Troy, 0. 



HIRAM SIBLEY & CO. 

Will mail FREE their Cata- 
logue for 1882, containing a 
full descriptive Price - List of 
Flower, Field and Garden 

SEEDS 

Bulbs, Ornamental Grasses, 
and Immortelles, Gladiolus, 
Lilies, Roses, Plants, Garden 
Implements. Beautifully illus- 
trated. Over 100 pages. Address 

ROCHESTER,N.Y. & CHICAGO,!!! 

179-183 East Main St, 200-206 Randolph St 



Machinery'depot 

IN AMERI CA. 

Standard machinery for ail purposes. 
H.B.SMITH MACHINE CO 

Estab: 1849. 925MARKET ST. Philadelphia 



WHEELER'S PATENT WOOD FILLER 

Fills the pores of wood perfectly, so that smooth finish 
is obtained with one coat of varnish. Send for circular. 

SIIilCATE JP^VX3Sn7St. 
Most durable in the, market. Sold in Paste, only needing 
thinning with Raw Oil or Turpentine, one gallon pro- 
ducing two gallons of patnt. Send for sample card 
Of colors. BRIDGEPORT WOOD FINISHING CO., 
40 Bleeeker Street, New York. 



"t.AFARGE" PORTLAND CEMENT. 
"mTUHATVI" English PO A PI, AND CEMENT. 
"REENE" CEMENT (Coarse and Superfine). 

These celebrated makes of imported cements for sale 
by JAMES BRAND, 85 Beekman St., New York. 



ROCK DRILLS & AIR COMPRESSORS 

a INGERS0LL ROCK DRILL CO., 

1 PARK PLACE NEW 'YORK 



EAGLE ANVILS. 1843. 

Solid CAST STEEIi Face and Horn. Are Fully War- 
ranted. Retail Price, 10 ets. per lb. 



IPIUM HABIT EASILY CURED! 

I Essay Free. Just published. The Morphine User; 
' 200pp.; $1.00. LESLIE B. KBBLEY, M.f>., Surgeon 



Leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced; 

8oo« in successful operation 
FINE HEW PAMPHLET FOE 1879, 
Sent free to those interested. 

James Leffel k Co., 

Springfield, O. 
llo Liberty St., N. Y. City. 




r>on Annus' patent universal eccen- 
) TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices. Coffee, Coeoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills, 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAK- 
DUS, corner of White and Elm Sts., New York. 




Your Own P- pres ss 

SVIUI W" ■■ lar^r Size $8. 
18 other slaes For "business, pleas- 
lire, old, or young. Everything easy 
by printed instructions. Send two 
Stamps for Catalogue of Presses, 
Type, Cards, etc., to the factory. 
Kelsey & Co.* Meriden f Conn* 



KORTINC UNIVERSAL INJECTOR 

DOUBLE TUSE " 

FOR BOILER FEEDING 
operate d y&y wtie Uandte 

WILL LIFT MOT WATER 

„ .___. ^ WORKING GUARANTEED 
** m — bend for Cit'cutat- 

"-^-OFFICES AND WAR E R O OMS ^S— • 
PHILADA. I2T? Sc TH0HPS0H STS.ll NEW YORK 109 LIBEHTYSt 
BOSTON. 7 OLIVER ST J CHICAGO, 84- MARKET SI 




HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FRANKLiN.V. Pres't. J.M.ALLEN, Pres't 

J. II. PIERCE. Sec'v. 




Hancock Inspirator, 

THE BEST BOILER FEEDER KNOWN. 
Over 22,000 in use on Locomotive, Sta- 
tionary, Marine, and Portable Boilers. 

THE HANCOCK INSPIRAT0E CO., 

BOSTON, MASS. 



Diamonds # Carbon' 



For all kinds of 
Mechanical Purposes. 

Carlton fur Mining Drills 

A SPECIALTY. 

Best quality at the lowest 

price. 

The Oldest Established 

House in the U. S. 

J. DICKINSON, 

64 Nassau Sn'eet, 

NEW YORK. 




Shafts, Pulleys, Hangers, Etc. 

FHill assortment in store for immediate delivery. 
WM. SELI.IiRS & CO., 

79 Liberty Street, New York. 




OF THE 

gtxmtxiu ^mttxtm 

FOR 1883. 

The Most Popular Scientific Paper in the Uovf*}* 

Only $3.30 a Year, including- postage. Weekly. 
53 Numbers a Year. 

This widely cirenlated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal aflords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year—&2 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers ; six months, $1.60 j three 
months, £1.00. 

CIub«.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every cluh of five subscribers 
at $3.20 each; additional copies at same proportionate 
rate. 

One copy of the Scientific American and one copy 
of the Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

3^rTT£T£T <3c CO., 

261 Broadway, New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain, Indfa, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South -America. 
Terms.'when sent toforeign countries, Canadaexeepted, 
$4, gold, for Scientific American, one year; $9, gold, 
for both Scientific American and Supplement for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 261 Broadway, New York. 

PRINTING INKS. 

THE "Scientific American" is printed with CHAS. 
BNBU JOHNSON & CO.'S INK. Tenthand Lom- 
bard Sts. Philadelphia, and 59 Gold St., New York. 
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